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Forward
This is a follow-up to the free eMagazine, “Dust,” (linked on the following page) and contains just some, and very little, of the information I’ve been able to accumulate on radiation and ionizing radiation and its effects on human beings. I believe 911 was a nuclear event. While that could be proven wrong in time and while the answers might never be fully known or understood, that remains my opinion at this time based on the information I’ve been able to discover by reading. There is not a great deal of information on this subject, human radiation exposure. What there is, is filled with ambiguity and nuances. One organization leans in one direction, another in the other direction. Safe levels are set based on these leanings but the newest available data presupposes that some of the long-held beliefs may not be correct. This means that perhaps the “safe” levels we’ve been using for years might not be as safe as we thought they were. We’ll begin with a description of radiation caused by fission, we’ll discuss the data available from Chernobyl and we’ll examine Ionizing Radiation, nuclear fission and fusion, what little we really know, and we’ll invariably leave the reader with more unanswered questions. This book obviously won’t be for everyone. Of 17 reports, or eMagazines produced thus far covering well over 2,000 eight and half by eleven pages this is the most technical, even more technical than “Dust,” which is a study in chemistry and physics of the World Trade Center attack on September 11th, 2001. It’s my hope that by producing these eMagazines people will come to recognize the extraordinary value of the printed word; far more valuable then video in every respect. I don’t have a television and haven’t had one for years. Oh, yes, of course we missed it initially. It’s so easy and convenient to wake up, turn on the television and make breakfast, the sound droning pleasantly in the background. You can tune in or out as needed or desired and naturally we feel as though we’ve been given valuable data with which to make or form accurate opinions. That’s anything but true. Your television is the consummate liar. But just like the rest of society, we had been “programmed” to arrive home from work or wherever we might have gone, and flip on the TV. Isn’t that one of the first things you do when you wake up or arrive home after having been gone for a while? Think about it. We all do it. We even use the TV to watch our children, to keep them occupied for a while. In fact the TV is often on by itself, alone in the room speaking to the furniture. Isn’t that right? We’re so accustomed to having the TV on that often times rather then turn it on or off as we enter and leave the room, we just leave it on. We turn off light switches and appliance but never, no never turn off the TV! Clever Replacement The television is like a thief in the night quietly stealing from us, taking our very soul. It steals the desire to learn, the desire to read, the desire to become educated. It steals blindly and it steals completely. It never discriminates. And television is a very clever and sly guy. It steals from all of us. It does this using a method of “clever replacement”. Clever replacement redefines reality and replaces what’s real with nuance-free, dumbed down, easy to understand, sound-byte messages. TV, video, it’s all quite the same. How? Television does this by redefining the English language and removing key words, nuanced words, fine distinctions, subtle differences, the shading of language, the painted graduations, the colorful variation, the subtlety and overtones that words provide. Television tells you, “buy this for this reason,” rather then to evaluate your particu-

lar need, examine the various products in that category and based on need, price and performance, make a quantified and qualified decision. By the same token, television tells you to, “believe me,” because in the first place, “I’m your television and I would never lie to you,” and in the second place, you’ve been programmed to believe. Not only that, after an average human’s day in this world, a day filled with work, laundry, cleaning, pumping gas, shopping and listening to screaming kids, or in my case a cat crying for attention (my kids are grown), all we really want to do is sit down, put up our feet, and be entertained. There’s nothing wrong with that! Except that over the last 50 years television has become more than mere entertainment. It has become the medium we use to form all of our vital and crucial opinions about the world around us. This has been a human evolution, where at first television was broadcast only during the daylight hours and it had primarily entertaining shows. Now, more then 50 years since its inception it’s become an American living room staple, it’s morphed into the primary information source in our world. We ARE the television. Look closely. Examine your opinions. Ask yourself, “what is the foundation of my opinion on the war in Afghanistan or the economic climate in the US?” and invariably, for many people, the answer will be the TV. This is a dramatic and significant change from previous civilian population opinion, which was derived from reading and discussing conditions with peers, at least it was as I was growing up. Television, when I was a kid, came on at about 8am and was finished at about 8pm and there were only 4 or 5 stations to choose from. It was also black and white. As I grew older the medium expanded and we finally arrived at what we have today which is hundreds of various stations selling everything from Silly String to Iraq, body beautiful to slender elegance and everything in between. This lipstick will attract the opposite sex and watching this sports program but also knowing the total lifestyle, averages, retirement plans and spouses of the players will make you a man. Your employment will take place around the company water cooler and you’ll live in this old house. You’ll drive a blue Gremlin, eat Wheat Chex with Splenda, wear Polo jeans and wax prophetic using the latest Rap lyrics. America has become the TV. I am an advocate for cutting out the cancer, extracting the tumor, removing the illness that has become the American opinion. Yes, our opinions suffer disease. They are manipulated, propagandized and indoctrinated by the TV. There’s no stopping it. If you watch the television, even if you pay little attention to it and just have it on in the background, it’s working its wonders, background magic, unseen ministrations by the Department of Psychological Programming. America, you’ve been programmed. Please, turn off the TV and start reading books. Have discussions with others. Your brain will thank you.

Across A Thousand P ages
Even across a thousand pages I couldn’t possibly provide the data and information necessary to fully understand the effects of radiation, the technology behind nuclear devices, the processes of fusion and fission, the latest technology or the health implications. Like most complex subjects this would require a life-long study. All I can do is provide a collection of information that will help the reader to better understand the circumstances surrounding 911 and unfortunately, and again like with most complex issues, the more you learn the more new questions arise. This book is just a stepping stone that might fill in small pieces of the 911 nuclear event. My free eMagazine, “Dust,” (linked below) provides the evidence that my assertions are based on; the physics and chemistry that say 911 was surely a nuclear event. These books are written for my grandchildren, Serena and Illiana. Please feel free to share them, post pertinent sections or information you like. Like Abbie Hoffman said, “Steal This Book” Here are working links for “Dust” as of March/April 2011: Part 1 - Pages 1 to 109 http://www.datafilehost.com/download-6b653c65.html Part 2 - Pages 110 to 199 http://www.datafilehost.com/download-c8691ffa.html Part 3 - Pages 200 to 310 http://www.datafilehost.com/download-cd8f0ba4.html Here are working links for other books of mine that for me have some considerable value: http://www.datafilehost.com/download-0f7f8941.html http://www.datafilehost.com/download-91fff8fe.html http://www.datafilehost.com/download-a203528b.html http://www.datafilehost.com/download-ec948004.html http://www.datafilehost.com/download-956674ea.html http://www.datafilehost.com/download-477a1f10.html http://www.datafilehost.com/download-22033de9.html http://www.datafilehost.com/download-5b96f29a.html http://www.datafilehost.com/download-a0495ee9.html http://www.datafilehost.com/download-e9f1cf8e.html The links on this page can be viewed without actually downloading the files. For some people this might be easier. There’s a toggle switch on the left to increase the size of the type and another toggle switch on the right that allows for full-screen viewing. Murdering Liberty Killing Hope - a 400 page forensic financial investigation of 911 with speculation on a variety of issues from planes to Arab hijackers. http://www.box.net/shared/4vbu1tkq32 Two NIOSH reports submitted re: the NIOSH request for public data on behalf of DHS and the CDC for the First Responders and their effort to cover cancers in the Zadroga Bill. Report 1: Report 2: http://www.box.net/shared/hf1eev4jvv http://www.box.net/shared/itbe1udnc7 Dust - Parts 1, 2 and 3 - a physics and chemistry analysis of the USGS sampling data, Scanning Electron Microscopy, of the dust samples taken across Lower Manhattan. Part 1: Part 2: Part 3: http://www.box.net/shared/9duecajohk http://www.box.net/shared/h81kjfkvg9 http://www.box.net/shared/td6593g25y

After 911 - links the same people responsible for 911 to the SubPrime crisis and introduces lesser known players and documents their intelligence connections. http://www.box.net/shared/j55dy3cop1 Fascism In America - while I believe that we live in a Fascist Totalitarian Two-Party Dictatorship it isn’t required that you believe that to understand how Fascism controls the media through an Organized Crime Syndicate involved in murder and financial fraud. http://www.box.net/shared/1gsyxfn8q5 911 Gold - the SEC, Federal Reserve, Bank of New York and Bush Crime Family Syndicate connections to the events of September 11th, 2001. http://www.box.net/shared/yghazdjnmd ChemPharma - the same companies that manufacture the 10,000+ chemicals in the US also manufacture the food additives, are involved in the agricultural industry and design and prepare the pharmaceuticals that help you deal with the illnesses you get from the chemicals they make. It’s a racket. http://www.box.net/shared/zzomhrvzk9

There can be no for a community which lacks the information to detect

liberty lies.

- journalist and social philosopher Walter Lippmann, 1919

is an evil weed, which dictators may cultivate among their dupes, but which no democracy can afford among its citizens.

Ignorance
William H. Beveridge

For the first timepoliticallyofawakenedhistory in all human mankind is
thats a total new reality it has not been so for most of human history
Zbigniew Brzezinski May 2010
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Ahmadenijad is sitting on one of the largest reservoirs of oil in the world yet he’s building nuclear power plants to provide electricity for his country. He knows the oil is running out. He wouldn’t build the plants if the US removed embargoes and he could refine his oil into usable gasoline products. He knows that nuclear energy is dangerous and pollutes the environment and uses more petroleum than it replaces, but what choice does he have? Of course you don’t have to go to Iran for an endorsement of nuclear power, the Japanese people have lot’s of nuclear reactors too...
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This Man Does Not Watch Television

Heck, he’s over 80 years old and probably does little more then count gold chips and juggle underage prostitutes... but he’s winning the war

Jewish History, Jewish Religion Ideally, this book could be called, “The Zionist State Of Israel Bombed The USA On 911” but that would omit the fact that Zionist Americans, members of the political elite, global bankers, military and corporate leaders were also involved. 911 was a Hollywood production with a script. That script included the post-911 public opinion and encompassed the 911 truth movement which never actually existed as a separate entity from the event itself. It was all scripted. The people behind 911 spent as much time, if not much more, planning their response to public opinion after the event as they did planning the event itself. To believe otherwise would be foolish. In ‘Jewish History, Jewish Religion’, author Israel Shahak, an Israeli Jew critical of Israeli policies, explained the reasons behind the actions of his country‘s government. Shahak wrote: The main danger which Israel, as a ‘Jewish state‘ poses to its own people, to other Jews, and to its neighbors isits ideologically motivated pursuit of territorial expansion and the inevitable series of wars resulting from this aim... In 1956, I eagerly swallowed all of Prime Minister Ben Gurion‘s political and military reasons for Israel initiating the Suez War, until he pronounced in the Knesset on the third day of that war, that the real reason for it is ‘the restoration of the Kingdom of David and Solomon‘ to its Biblical [Old Testament] borders... The Biblical borders of the land of Israel, ‘which rabbinical authorities interpret as ideally belonging to the Jewish state’ include the following areas: in the south, all of Sinai and a part of northern Egypt up to the environs of Cairo; in the east, all of Jordon and a large chunk of Saudi Arabia, all of Kuwait and a part of Iraq south of the Euphrates; in the north, all of Lebanon and all of Syria together with a huge part of Turkey (up to Lake Van); and in the west, Cyprus... In May of 1993, Ariel Sharon formally proposed in the Likud Convention that Israel should adopt the ‘Biblical borders‘ concept as its official policy. Well, it sounds as if we may have identified the opponent to the establishment of an independent Palestinian state. Up until shortly before September 2001, U.S. and international efforts to achieve a final agreement and resolution to the Israeli-Palestinian conflict were very close to their goal. Shortly before September 11, 2001, an Israeli government was elected whose stated objectives were in sharp opposition to the aims of the peace efforts of the United States and the international community. 911 was a necessity to combat this opposition. Shortly thereafter, Sharon‘s Chief of Staff Dov Weisglass admitted that the purpose of his government’s policy to expand settlements in the West Bank was to undermine peace plans, stymie the creation of a Palestinian state, and halt talks about the right of return for Palestinian refugees: “The significance of our disengagement plan is the freezing of the peace process. It supplies the formaldehyde necessary so there is no political process with the Palestinians. When you freeze the process, you prevent the establishment of a Palestinian state... Effectively, this whole package called a Palestinian state has been removed indefinitely from our agenda. All of this was done with the United States’ blessing.” What? Wait a minute! This was done with the blessing of the government of the United States? What about our ‘unwavering official policies’? What about Israeli settlements in the West Bank being ‘illegal and obstacles to peace’? What about our official support of the creation of an independent and democratic Palestinian State as an integral part of a just and final resolution to the Israeli-Palestinian conflict and the peace process? Do we have more than one policy here? On March 28, 2001, at the Arab League meeting in Beirut, twenty-two nations ended a long debate by endorsing a resolution introduced by Saudi Crown Prince Abdullah. It offered Israel normal relations with all Arab states if Israel complied with UN Resolutions 194 and 242. The next day, a massive Israeli military force surrounded and

destroyed Yasir Arafat‘s office compound in Ramallah. Later, the United States voted for a UN Security Council resolution demanding Israeli withdrawal from Ramallah, which Israel ignored. Arab diplomats accused Ariel Sharon of deliberately sabotaging the peace overture and Crown Prince Abdullah called the prime minister‘s assault on Arafat ‘a brutal, despicable, savage, inhumane, and cruel action.’ In Jimmy Carter‘s book, he describes the conditions and developments that have occurred in the Middle East and that have been allowed to occur in the wake of 9-11 have taken us further from a final resolution and the creation of an independent and democratic Palestinian state as part of the two-state solution. Carter wrote:

With increasing control of East Jerusalem, with relative security from the wall surrounding what is left of the West Bank, and with thousands of remaining settlers east of the wall protected by a strong occupying force, there is a temptation for some Israelis simply to avoid any further efforts to seek a peace agreement based on the Quartet‘s Roadmap or good-faith negotiations on any other basis... In this diplomatic vacuum, Israeli leaders have embarked on a series of unilateral decisions, bypassing both Washington and the Palestinians... Utilizing their political and military dominance, they are imposing a system of partial withdrawal, encapsulation, and apartheid on the Muslim and Christian citizens of the occupied territories. The driving purpose for the forced separation of the two peoples is... the acquisition of land... The future prospects for the West Bank are...dismal. Especially troublesome is the huge dividing wall in populated areas and an impassable fence in rural areas. The governments of Ariel Sharon and Ehud Olmert have built the fence and wall mainly within Palestinian territory, intruding deeply into the West Bank to encompass Israeli settlement blocs and large areas of other Palestinian land. It is projected to be at least three and a half times as long as Israel‘s internationally recognized border and already cuts directly through Palestinian villages, divides families from their gardens and farmland... One example is that the wandering wall almost completely surrounds the Palestinian city of Qalqiliya with its 45,000 inhabitants, with most of the citizens‘ land and about one-third of their water supply confiscated by the Israelis. Almost the same encirclement has occurred around 170,000 citizens of Bethlehem, the birthplace of Jesus. First, a wide swath must be bulldozed through communities before the wall can be built. In addition to the concrete and electrified fencing materials used in the construction, the barrier includes two meter deep trenches, roads for patrol vehicles, electronic ground and fence sensors, thermal imaging and video cameras, sniper towers, and razor wire – almost entirely on Palestinian land. The area between the closed segregation barrier and the Israeli border has been designated a closed military region for an indefinite period of time. Israeli directives state that every Palestinian over the age of twelve living in the closed area has to obtain a ‘permanent resident permit’ from the civil administration to enable them to live in their own homes... To summarize, whatever territory Israel decides to confiscate will be on its side of the wall, but Israelis will still control the Palestinians who will be on the other side of the barrier...

Since 1945, the International Court of Justice has functioned essentially as the judicial arm of the United Nations system, and in July 2004 the court determined that the Israeli government‘s construction of the segregation wall in the occupied West Bank was illegal... The court called on Israel to cease construction of the wall, to dismantle what has already been built in areas within the occupied Palestinian territory, and to compensate Palestinians who suffered losses as a result of the wall‘s construction. The Israeli Supreme Court has chosen not to accept the International Court‘s decision... The wall ravages many places along its devious route that are important to Christians. In addition to enclosing Bethlehem in one of its most notable intrusions, an especially heartbreaking division is on the southern slope of the Mount of Olives, a favorite place for Jesus and his disciples, and very near Bethany, where they often visited Mary, Martha, and their brother, Lazarus. There is a church named for one of the sisters, Santa Marta Monastery, where Israel‘s thirty-foot concrete wall cuts through the property. The house of worship is now on the Jerusalem side, and its parishioners are separated from it because they cannot get permits to enter Jerusalem. Its priest, Father Claudio Ghilardi, says, “For nine hundred years we have lived here under Turkish, British, Jordanian, and Israeli governments, and no one has ever stopped people coming to pray. It is scandalous. This is not a barrier. It is a border. Why don‘t they speak the truth?” Father Claudio adds a comment that describes the path of the entire barrier: “The wall is not separating Palestinians from Jews; rather, Palestinians from Palestinians.” Nearby are three convents that will also be cut off from people they serve. These 2,000 Palestinian Christians have lost their place of worship and their spiritual center. In addition to cutting off about 200,000 Palestinians in Jerusalem from their relatives, property, schools, and businesses, the wall is designed to complete the enclosure of a severely truncated Palestine, a small portion of its original size, compartmentalized, divided into cantons, occupied by Israeli security forces, and isolated from the outside world. In addition, a network of exclusive highways is being built across even these fragments of the West Bank to connect the new Greater Israel in the west with the occupied Jordan River valley in the east, where 7,000 Jews are living in twenty-one heavily protected settlements among about 50,000 Palestinians who are still permitted to stay there. The area along the Jordan River, which is now planned as the eastern leg of the encirclement of the Palestinians, is one of Palestine‘s most lucrative and productive agricultural regions. Most of its inhabitants were forcibly evicted in 1967, and the Israelis have not allowed these original families to return. Israeli customs officers keep lists of their names and are careful to prohibit their crossing any international checkpoint into occupied territory, where they might lay claim to their homes and farmland.

President Carter continues to describe the rather hopeless prospects for the Palestinians, the result of developments that were allowed to occur in the Middle East political arena since the attacks of 9-11: “It is obvious that the Palestinians will be left with no territory in which to establish a viable state... The Palestinians will have a future impossible for them or any portion of the international community to accept.” So it sounds as if a two-state solution to the peace process has become null and void. Was this the real reason for 911? Was it carried out to create a condition of war, based on lies, deception, and fraud, that would distract and obfuscate attempts to reach a two-state settlement, which seemed within reach just before September 2001? Was it designed to allow Israel to continue its unilateral goals of further expansion, to create a Greater Israel that reaches from the Euphrates to the Nile, ethnically cleansing the land of its original inhabitants? Have we established in the Green Zone in Baghdad a base to conduct future operations to assist our Zionist ally with her future expansionist conquests? Do we have more than one policy here? As observers of history and geopolitics, it certainly makes more sense now than the ridiculous, “They attacked us because they hate our freedoms” rubbish. The events of September 11th created a new paradigm. There is, now, “before September 11th” and “after September 11th” and all US national and foreign policy is now based on the events of September 11th, 2001. So if this issue doesn’t interest you, if this issue isn’t your primary concern, a driving force in your life as it is in mine, well then, you’re just not paying attention. We can be pro-Palestinain all we want. It isn’t going to move us down the road in a positive direction. Until the perpetrators of this event are fully exposed to the entire world they will continue to get away with deceit, deception and murder. Even genocide. As I sit here typing, Libya is being attacked, Gadaffi’s home was bombed, three hospitals were hit with western missiles and the assault is on. This isn’t a rebellion of anti-Gadaffi civilians unhappy with the regimes social and political efforts on their behalf. Libya was in the midst of a renaissance of sorts spending 66 billion dollars on roads, bridges and infrastructure with 70,000 new homes per year as a stated goal. The international community had entered into numerous billion dollar construction deals with Libya and since 2008 there has been a building boom in the country with most projects anticipated to be completed by 2012 or sooner. The great game is playing out according to the same script that 911 was a part of. The script is long and the production is as yet unfinished. People seem unable to connect the dots across the decades but believe me, while you’re having a hard time planning next month the governments of the world are planning 10, 25 and 50 years in advance and the current multiple regime changes across the Middle East are from the same screenplay that 911 came from. This is all part of the same agenda, the same strategies applied liberally on a global scale and quite frankly, I’m not afraid. This is the truth and if I fear the truth I’m not a man. The Zionists were responsible for 911 and they’re American as much as they’re Israeli, German or Swiss. They’re Brits and even Arabs and the plans are clear. A global government is being prepared with Israel slated to be the Washington DC of that global freak of nature, that global step-child of politics and unless we unmask 911 these psychopaths will succeed and all of us, each and every one of us will then be a Palestinian.

“We Are Not Afraid” We are not afraid to entrust the American people with unpleasant facts, foreign ideas, alien philosophies, and competitive values. For a nation that is afraid to let its people judge the truth and falsehood in an open market is a nation that is afraid of its people. ~ President John F. Kennedy, February 26, 1962 ~

A NUCLEAR EVENT
Except, we are afraid. Many of us are afraid to speak in public, afraid to ridicule the Jewish state, afraid to say, “hey, 911 was a Zionist conspiracy and this ain’t no theory pal,” and even worse and something I’ve only recently discovered, 911 was a nuclear event and the evidence is, quite frankly, overwhelming and quite conclusive. This is not something I’ll argue about with anyone. It’s not debatable. It’s a simple fact. http://www.box.net/shared/hf1eev4jvv Since 911 was a nuclear event and these psychopaths are unleashing fury across the Middle East, which includes tons of depleted uranium, what can we do about it? Shout from the fucking rooftops. Don’t be afraid. 911 was the Zionist global bankers and their CIA, Mossad and MI6 thugs. It was the politicians, the elected and unelected leaders of a dozen countries and the attack was on YOU and ME. Almost 3,000 Americans died that day but what died with them was global freedom and liberty and unless we unmask these traitors, these sociopaths and psychopaths, they’ll just keep doing what they do very, very well, and that’s kill civilians. Sooner or later these wars are coming home to roost. Fat-assed Americans are going to look out their windows and see mushroom clouds enveloping their cities. Think it can’t happen here? Think again. It already did. It will happen again and this next time millions will die. Right here in America. Wait. Watch. You’ll see.

The Reason For Writing This eMagazine In the general population Myeloma occurs at the rate of 3.8-9 per 100,000 people. That rate also occurs 99% of the time in people over 65. Just 1% are ever under the age of 65 in the general population. The average age is 71. In the population of 40,000 First Responders the rate is 1 in 299 people. This means 134 First Responders have died from Myeloma, according to John Feal. What’s more, they have all been between 37 and 60 years of age with most under 55. These are extraordinary figures, unprecedented, and this report confirms why this is happening. Worse, there are approximately 8,000 currently sick First Responders today and many that have already died have succumbed to not one, not two, but sometimes 3 different rare cancers. One doesn’t need the chemistry and physics in my book, “Dust,” to understand the truth. In Hiroshima, it appears that the risk of developing malignant lymphoma and multiple myeloma is considerably greater in survivors who received 100 rad or more than in similar individuals exposed to less than one rad; when the period prevalence rate is standardized, the relative risks are 8.0 and 4.9 for malignant lymphoma and multiple myeloma respectively in highly exposed survivors, as opposed to persons who absorbed dosages of little or no biological significance. In this connection, it should be noted that the morphological material available for review in these cases is approximately equally divided between diagnostic lymph node biopsies and the autopsy series. The presence of a similar dose-response relationship in these 2 essentially independent sources of case material is felt to be very important in excluding possible bias in biopsy referrals, autopsy procurement, etc. In contrast to the foregoing data, a comparable increased risk of developing malignant lymphoma or multiple myeloma is not evident among the heavily exposed Nagasaki survivors, although the total number of individuals in each exposure category is too small to permit a definitive statement. And guess what? There’s a plausible explanation for this. The physical characteristics of the 2 bombs employed in August, 1945 were dissimilar: the Hiroshima bomb was a Uranium-235 device which emitted a balanced spectrum of neutrons and gamma rays at most exposure gradients, while the Nagasaki bomb was composed of Plutonium-238 and emitted predominantly gamma rays. Therefore, at a given dose estimate, Nagasaki inhabitants were exposed relatively to more gamma rays than Hiroshima residents who absorbed a radiation mixture consisting of gamma rays and neutrons. I’m writing this magazine primarily because I’m exploring the relationship between radiation exposure and Myeloma and Leukemia. I believe that First Responders were exposed to both high and low doses of radiation and while this will be impossible to prove medically, alone, when this evidence is combined with the factual data in “Dust,” the weight of the material and the assertions made become unequivocal and inarguable. On September 11th, 2001, fission occurred in Lower Manhattan, New York City, NY.

Are Myeloma and Leukemia The Same? Conventional Points Of Distinction Between Myeloma and Leukemia 1. Type of infiltration (whether circumscribed or diffuse). It has been maintained that whereas multiple myeloma produces circumscribed tumor masses, leukemia is characterized by generalized diffuse infiltration of marrow. 2. Bone destruction. The distinction made here is that multiple myeloma is characterized by the presence of multiple punched out areas of bone destruction, while in leukemia the infiltrative process in the bone marrow does not as a rule erode the bone cortex. 3. Visceral involvement. It has been contended that in contradistinction to the myelomatous proliferation which was held to be typically limited to the osseous system, the leukemic infiltration exceeds as a rule the boundaries of bone marrow and is found in visceral organs as well. 4. Invasion of peripheral blood. While leukemia is manifested, at least at some stage of its evolution, by massive invasion of the peripheral blood by the leukemic cells of the bone marrow, the myeloma cells, it has been maintained, do not pass into circulation. 5. Biochemical characteristics. Multiple myeloma is associated with abnormalities in protein metabolism manifested in Bence-Jones proteinuria and hyperproteinemia with hyperglobulinemia. On the other hand, abnormal chemical metabolism in leukemia is manifested mainly in increased basal metabolic rate and elevated uric acid of the blood. 6. Age incidence. It has been pointed out that while leukemia has been observed at all ages, including infancy, multiple myeloma is a disease of the middle and older age groups. 7. Symptomatology. Bone lesions are the main basis of the clinical picture in multiple myeloma, while symptoms in leukemia are mainly due to involvement of hematopoitic and visceral organs. Each of these points in the differential diagnosis between multiple myeloma and leukemia will be discussed. Evidence will be brought to show that the listed points of distinction between multiple myeloma and leukemia cannot be regarded as being of fundamental nature; i.e., there is no sharp demarcation line between the two diseases. Instances are abstracted where cases of multiple myeloma show the various characteristics of leukemia and vice versa. Based on this data we’ll continue with this report under the assumption that Myeloma and Leukemia are very much very similar diseases, with varying manifestations but with the same or similar causation when humans have contact with radiation. It can be stated that radiation is a causal factor in both illnesses and that both illnesses are quite similar in the resulting radiation exposure illnesses.

Atomic Trail of Tears
by Vincent L. Guarisco Ralph Waldo Emerson once said, “Life is a journey, not a destination.” This remarkable information is paramount for waking people up to the danger of radiation exposure. Jeff Prager is a true American patriot for publishing this comprehensive book. My father, Anthony Guarisco, is a World War II and Korea Navy Combat Veteran who founded and directed the International Alliance of Atomic Veterans (IAAV) with the Alliance of Atomic Veterans (AAV) here in the United States. And, I suspect if Emerson were with us today and was forced to walk a mile or more in my father’s shoes, he would probably say, “Life is a horror show, with no end in sight.” For this extraordinary man struggled relentlessly his entire life to expose the callousness of the military industrial complex and to give bone-chilling details about our cold-war history. Anthony’s life is a virtual “X-Files” story replete with betrayal, courage and sheer determination to change the U.S. Government’s wicked ways. It is a portrayal of a family’s brave quest that overcame CIA infiltrations, death threats and vast political challenges that included - making public one of the biggest smoking guns against the nuclear industry – the papers of the late Colonel Stafford L. Warren, chief of the Radiological Safety Section during Operation Crossroads. The journey has been long and winding, mostly uphill and, more times than not, painfully arduous for Anthony and for the 42,000 fellow nuclear fallout victims who were unfortunate enough to be used as guinea pigs at Bikini Atoll in July 1946 when the U.S. Government unleashed radiological hell over the Marshall Islands in the central Pacific with two atomic bombs, each twice the size of those ruthlessly dropped on Japan just a year before. Just a month before the incineration of Japan – on July 16, 1945 – the United States catapulted the world into the nuclear age with its test of the “Trinity,” a plutonium bomb exploded over New Mexico’s Alamogordo Bombing Range dubbed “Jornada del Muerto,” or “Journey of Death,” 210 miles south of Los Alamos. According to the government account... “...the device exploded over the New Mexico desert, vaporizing the tower and turning the asphalt around the base of the tower to green sand. Seconds after the explosion came a huge blast wave and heat searing out across the desert. No one could see the radiation generated by the explosion, but they all knew it was there . . .As the orange and yellow fireball stretched up and spread, a second column, narrower than the first, rose and flattened into a mushroom shape, thus providing the atomic age with a visual image that has become imprinted on the human consciousness as a symbol of power and awesome destruction.”

The United States embarked on its own journey of death with Trinity, followed by the monstrous “Little Boy” and “Fat Man” of Hiroshima and Nagasaki – which effectively ended the war but left in its wake millions slaughtered, maimed, poisoned – burned to a crisp. What a rush! Had the genie begged to be put back in the bottle at this point, he would have been refused. We held the fate of the universe in our hands! We could determine the road map for the world’s people – determine who lived or died. Who needed God? Although Anthony was on site at the Bikini Atoll for Operation Crossroads, years later he admitted that, in August 1945 after those in power ripped open the universe and the poisonous mushroom clouds subsided, for him at least, there was nothing on the other side. “I was raised a strict Catholic, but I lost my faith in God after the bombing of Japan,” Anthony admitted sadly. “I didn’t believe a Jesus or a God could allow any man to have something so horrible that could do what they did over there in Hiroshima and Nagasaki.” Operation Crossroads was sold to the public as merely a “test” to determine the effect an atomic bomb would have on enemy ships and forces, and a target fleet of both US and foreign ships were brought into the lagoon. It was a gala event, with hordes of media, Congress members and government officials out in force, but at a safe distance of 20 miles. Not so for the American servicemen who watched from nine miles (or less) offshore, tinted goggles their only protection and, within hours of the blast, were sent to ground zero to record the damage. That damage is still rampant, not only for those drenched with radioactive waste from the 1946 operation, but from ensuing nuclear atmospheric and underground tests for nearly 50 years wherein hundreds of bombs were “tested.” Sadly, my father never took up religion again. Except for the religious fervor with which both he and Mary, my mother – after founding IAAV – for the rest of their lives screamed into the vacuum in an effort to awaken a slumbering public to the impending universal disaster. It was a journey that pitted them against some of the strongest entities known to man – an effort that, in the long run, resulted in helping millions of human beings globally. As an old Indian wise man once said, “something lives only as long as the last person who remembers it. My people have come to trust memory over history. Memory, like fire, is radiant and immutable, while history serves only those who seek to control it. Those who would douse the flame of memory, in order to put out the dangerous fire of truth, beware of these men...for they are dangerous themselves and unwise. Their false history is written in the blood of those who might remember...and of those who seek the truth.” My mother passed away peacefully in her sleep in May 2007. My father, still alive but suffering from severe Alzheimer’s, is no longer tortured by pain or the memories that tore at him throughout his life. I have learned many things from my father over the years, perhaps the most important is that we all must walk the road upon which we find ourselves. I fervently hope this book will reach those who might make a difference in the suicidal direction this nation is traveling. Because Emerson also said, “Men walk as prophecies of the next age.”

Like A Bomb Shelter Like a bomb shelter conceals and protects us, the International Atomic Energy Agency (IAEA), works just as hard to conceal and protect data and distort perceptions as it does to expose the results of findings related to Chernobyl, Hiroshima, Nagasaki and other radiation events. The public simply doesn’t read this type of material. If they did, they would understand that the industry dollars, the nuclear energy industry dollars that are at stake here dictate opinions; and they would understand that just as Big Pharma and the ‘too big to fail’ banks have managed to usurp their power and gain far more actual control of social issues then they ever deserved, so too has the nuclear energy industry through the IAEA, the military industrial complex and the power generation industry. There’s also a rather large medical nuclear industry involved in various sorts of medical imaging. They all have money, big money, at stake. Like everything else these issues surrounding radiation are nuanced and filled with subtle shades of gray and they can be painted light or dark gray and all shades in between depending upon who’s holding the brush. My intention here is to prepare the reader. Much of the information in this eMagazine is “painted” the way the authors want it to read and the reader is urged to “read between the lines” and make assertions based on ALL of the evidence presented herein. It’s incumbent upon me to present the many sides of this story but my conclusions, which could differ from yours, are that the real truths behind the effects of radiation on humans are down-played to protect the nuclear power industry and the military industrial complex so that both can continue making trillions on war and energy production using nuclear fission and fusion. The real truth is that radiation has a dramatic effect on the human body; an effect often not seen for many years. Yes, there is an immediate effect when the dose is high enough and we see this in the 1,003 dead Rescue Workers as of this writing but the real horror is in the many, many 1000s more who will succumb to an early death directly related to the events that occurred on 911. These are the “low dose” survivors, living, breathing, today. These are your friends, your relatives and your neighbors. When they die they won’t attribute their illnesses to 911 but I will. And so will some of you reading here now. There is no such thing as a “safe” level of absorbed radiation. They may tell us there is but this book will prove there is not.

What Is Radiation? In general, the following kinds of radiation are evaluated for purposes of radiation protection: alpha rays, beta rays, gamma rays, X rays, and neutrons. Brief definitions of these follow: Alpha Rays A particle ray consisting of two protons and two neutrons (namely, a nucleus of helium). Alpha rays are produced following spontaneous decay of certain radioactive atoms, such as radium, plutonium, uranium, and radon. Because of its large mass and positive charge, an alpha ray can usually pass only a short distance--less than 1 mm--in water. A single piece of paper can stop an alpha ray effectively. Therefore, health effects of alpha-ray exposures appear only when alpha-emitting materials are ingested (i.e., internal exposure). Beta Rays A particle ray consisting of a fast electron whose mass is nearly 1/2000 of the mass of a proton or neutron. Beta rays are produced following spontaneous decay of certain radioactive materials, such as tritium (an isotope of hydrogen), carbon-14, phosphorus-32, and strontium-90. Depending on its energy (i.e., speed), a beta ray can traverse different distances in water--less than 1 mm for tritium to nearly 1 cm for phosphorus-32. As with alpha rays, the major concern for health effects is after their ingestion (i.e., internal exposure). Gamma Rays An electromagnetic wave, a gamma ray is similar to ordinary visible light but differs in energy or wavelength. Sunlight consists of a mixture of electromagnetic rays of various wavelengths, from the longest, infrared, through red, orange, yellow, green, blue, indigo, and violet, to the shortest in wavelength, ultraviolet. A gamma ray’s wavelength is far shorter than ultraviolet (i.e., it is far higher in energy). Gamma rays are produced following spontaneous decay of radioactive materials, such as cobalt-60 and cesium137. A cobalt-60 gamma ray can penetrate deeply into the human body, so it has been widely used for cancer radiotherapy. X Rays X rays have the same characteristics as gamma rays, although they are produced differently. When highspeed electrons hit metals, electrons are stopped and release energy in the form of an electromagnetic wave. This was first observed by Wilhelm Roentgen in 1895, who considered it a mysterious ray, and thus called it an X ray. X rays consist of a mixture of different wavelengths, whereas gamma-ray energy has a fixed value (or two) characteristic to the radioactive material. Neutrons Neutron particles are released following nuclear fission (splitting of an atomic nucleus producing large amounts of energy) of uranium or plutonium. In fact, it is neutrons that trigger the nuclear chain reaction to explode an atomic bomb. The human body contains a large amount of hydrogen (a constituent of water molecules that occupy 70% of the human body), and when neutrons hit the nucleus of hydrogen, i.e., a proton that is positively charged, the proton causes ionizations in the body, leading to various types of damage. At equivalent absorbed doses, neutrons can cause more severe damage to the body than gamma rays. (Neutrons hardly damage cells because they do not carry any electrical charge.)

Background Radiation In our daily life, we are exposed to various types of naturally occurring radiation from cosmic rays, from radioactive substances in the earth, and from naturally occurring radiation in our bodies. This is commonly referred to as background radiation. The combined annual dose from these sources is thought to range from 0.001 to 0.003 sievert (or from 1 to 3 millisievert [mSv]).

Figure. Annual background radiation doses in the United States In addition, the same level of radiation is thought to be received annually from radon, but the amount varies considerably depending on the geographic area and the type of building. The radiation dose from chest radiography is a fraction of the annual naturally occurring background radiation dose, and the dose from fluoroscopy of the stomach is, at most, 0.05 Sv on the skin of the back. Shown in the figure above are the average annual radiation doses received per capita in the United States from naturally occurring and man-made sources of radioactivity. The total yearly dose is approximately 0.0036 Sv (3.6 mSv). References About This Subject: 1. United Nations Scientific Committee on the Effects of Atomic Radiation. Annex E: Medical radiation exposures. In Sources and Effects of Ionizing Radiation, p 249, 1993. New York, UN. 2. US National Council on Radiation Protection and Measurements, NCRP Report No. 93, pp 53-55, 1987. Bethesda, Maryland, USA, NCRP. Essentially, radiation and measuring radiation are not quite as simple as we think. People have asked me, “why can’t we go to New York and measure for radiation?” and they’ve also stated, “if there were radiation in New York on 911 it would have been measured.” This is not the case at all. As I explain in “Dust,” the nuclear devices used may have been of a type that produces no or little radiation or a radiation of a type we’re not familiar with. It’s just not as simple as grabbing a Geiger counter.

How Radiation Affects Cells Ionizing radiation is energy transmitted via X rays, gamma rays, beta particles (high-speed electrons), alpha particles (the nucleus of the helium atom), neutrons, protons, and other heavy ions such as the nuclei of argon, nitrogen, carbon, and other elements. X rays and gamma rays are electromagnetic waves like light, but their energy is much higher than that of light (their wavelengths are much shorter). Ultraviolet (UV) light is a radiation of intermediate energy that can damage cells (the well known sunburn), but UV light differs from the forms of electromagnetic radiation mentioned above in that it does not cause ionization (loss of an electron) in atoms or molecules, but rather excitation (change in energy level of an electron). The other forms of radiation--particles--are either negatively charged (electrons), positively charged (protons, alpha rays, and other heavy ions), or electrically neutral (neutrons). Ionization As an example of ionization, beta rays are fast electrons that lose energy as they pass through cells and interact with molecules. The transferred energy is high enough to disrupt chemical bonds, which results in radical formation (or ionization). Ionization differs from the ion formation that occurs in ordinary chemical reactions. The process that takes place when salt (sodium chloride, NaCl) is dissolved in water is a good example of an ordinary reaction. Sodium and chloride bind together because, separately, each atom is unstable. The sodium (Na) atom has only one electron in its outermost orbit, and loss of that electron makes it more stable. In contrast, the chloride (Cl) atom has seven electrons in its outermost orbit and gaining one electron to have a full complement of eight outer electrons makes it more stable. When the two atoms bind to form NaCl, sodium shares its single outer electron with chloride, and so, both are stable. In ordinary chemical reactions, such as the binding of Na to Cl, electrons that are lost or gained are always those on the outermost orbit. When NaCl is dissolved in water, the two atoms separate, with chloride keeping the extra outer electron; thus, the sodium has a net positive charge (hence Na+) and the chloride has a net negative charge (hence Cl-), but the net charge (balance between positive and negative) remains neutral. These charged atoms are called ions, and they are stable in water despite their electrical charges. In contrast, when an electron passes through a cell, it releases its energy along its path (called a track) by interacting with the electrons of nearby molecules. The released energy is absorbed by atoms near the track, resulting in either excitation (a shift in the orbit of an electron to a higher energy level) or ionization (release of an electron from the atom). What differs from an ordinary chemical reaction is that when radiation donates energy to atoms or molecules, electrons other than those on the most outer orbit can be released, which makes the atoms very unstable. Such unstable atoms are called radicals and are chemically very reactive. Some radicals are so reactive that they exist only for as short a time as a microsecond. X and gamma rays differ from beta particles in that they release high-speed electrons from atoms first. Positively charged particles transfer energy to molecules in cells by essentially the same mechanisms. Neutrons are somewhat different since they are electrically uncharged, and their main effect is to impact the nuclei of hydrogen atoms, namely protons. Since the masses of a neutron and a proton are similar, the impact results in an elastic scattering process like in billiards. The ejected protons behave as charged particles. How Ionizations Affect Cells Radiation-induced ionizations may act directly on the cellular component molecules or indirectly on water molecules, causing water-derived radicals. Radicals react with nearby molecules in a very short time, resulting in breakage of chemical bonds or oxidation (addition of oxygen atoms) of the affected molecules. The major effect in cells is DNA breaks. Since DNA consists of a pair of complementary double strands, breaks of either a single strand or both strands can occur. However, the latter is believed to be much more important biologically. Most single-strand breaks can be repaired normally thanks to the double-stranded nature of the DNA molecule (the two strands complement each other, so that an intact strand can serve as a template for repair of its damaged, opposite strand). In the case of double-strand breaks, however, repair is more difficult and erroneous rejoining of broken ends may occur. These socalled mis-repairs result in induction of mutations, chromosome aberrations, or cell death. Characteristics Of DNA Damage By Radiation Exposure Deletion of DNA segments is the predominant form of radiation damage in cells that survive irradiation. It may be caused by (1) mis-repair of two separate doublestrand breaks in a DNA molecule with joining of the two outer ends and loss of the fragment between the breaks or (2) the process of cleaning (enzyme digestion of nucleotides – the component molecules of DNA) of the broken ends before rejoining to repair one double-strand break. Biological Effects Differ By Type Of Radiation Radiations differ not only by their constituents (electrons, protons, neutrons, etc.) but also by their energy. Radiations that cause dense ionization along their track (such as neutrons) are called high-linear-energy-transfer (high-LET) radiation, a physical parameter to describe average energy released per unit length of the track. Low-LET radiations produce ionizations only sparsely along their track and, hence, almost homogeneously within a cell. Radiation dose is the amount of energy per unit of biological material (e.g., number of ionizations per cell). Thus, high-LET radiations are more destructive to biological material than low-LET radiations – such as X and gamma rays – because at the same dose, the low-LET radiations induce the same number of radicals more sparsely within a cell, whereas the high-LET radiations – such as neutrons and alpha particles – transfer most of their energy to a small region of the cell. The localized DNA damage caused by dense ionizations from high-LET radiations is more difficult to repair than the diffuse DNA damage caused by the sparse ionizations from low-LET radiations.

Early Effects On Survivors • Within several months to several years after the atomic bombings • Early effects include various acute radiation symptoms. Information on these symptoms was obtained by interviewing more than 100,000 atomic-bomb survivors primarily from 1956 to 1961. Among the acute radiation symptoms recalled by survivors, epilation (hair loss) is regarded as the most reliably reported. That is, it is considered to be more objectively remembered than other symptoms, such as vomiting, bleeding from the gums, diarrhea, and purpura, a rash of purple spots on the skin caused by internal bleeding from small blood vessels. In general, acute radiation symptoms do not appear at low-dose radiation exposures, giving rise to a concept known as a threshold dose. That is, below a certain radiation dose, no acute symptoms occur. This is in contrast to a theory known as the linear dose-response relationship, which is illustrated by malignant diseases, one of the most well established late effects of radiation exposure. This concept implies that the higher the radiation dose, the greater the risk of developing a malignancy. This does not mean low dose will not cause malignancy. Perhaps just the opposite. We’re learning, slowly, that even low dose radiation exposure may lead to early cancers and many other related diseases.

Acute Radiation Syndrome Illnesses collectively called “acute radiation syndrome” occur within a few hours to months after exposure to high-dose radiation (from approximately 1-2 Gy to 10 Gy). The principal signs and symptoms include vomiting within a few hours, followed within days to weeks by diarrhea, reduced blood cell counts, bleeding, hair loss (epilation), and temporary male sterility. Diarrhea results from damage to cells lining the intestines, reduction in blood cells from death of hematopoietic stem cells in bone marrow, and bleeding from declining blood platelets generated from such stem cells. Hair is lost due to damage to hair-root cells. Hairs do not fall out but rather become thinner and eventually break off. Sterility occurs in men from damage to sperm-generating stem cells. Except for vomiting, these signs and symptoms are closely related to frequency of cell division, rapid cell division being more sensitive to radiation than slow division (e.g., muscle and nerve cells). If the radiation dose is low, the syndrome will seldom if ever occur. Conversely, if the dose is high, death can occur within 10 to 20 days after exposure due to severe intestinal damage, or subsequently within one or two months, mostly from bone marrow failure. The Figure below shows the relation of severe epilation (loss of more than 2/3 of scalp hair) to radiation dose. Although there is only a small effect up to 1 Gy, epilation increases sharply with dose thereafter. (Above 5 Gy, the declining frequency probably reflects overestimation of dose.)

The children no longer swim at Chernobyl. They don’t laugh either. There is no sound anymore. Just the wind.

Acute Death Due To Radiation The probability of dying directly from radiation exposure depends on the dose received. A commonly used index is the dose at which 50% of a population dies (LD50 = 50% lethal dose). Acute death is defined as death within about two months of exposure. At the LD50 level, bleeding and infection due to immunodeficiency resulting from bone marrow depletion are the main causes of death. Recovery from such depletion sufficient to prevent death usually occurs within two months. Early estimates from survivor interviews measured the LD50 in terms of the distance from the hypocenter at which 50% of people survived: 1,000 to 1,200 meters in Hiroshima and 1,000 to 1,300 meters in Nagasaki. Dose estimation was not possible at that time because of insufficient shielding information. Later analyses of extensive records at RERF were able to make estimates of shielding and to calculate that a bone marrow dose of 2.7 to 3.1 Gy caused 50% mortality within 60 days (with the new DS02 dosimetry system, the corresponding doses would be 2.9 to 3.3 Gy). The data came from about 7,600 survivors in 2,500 households exposed inside Japanese houses located within 1,600 meters of the hypocenter in Hiroshima. Survivors inside Japanese houses received special scrutiny because the homogeneity of such housing structures allowed better estimation of individual radiation doses. The closer one was to the hypocenter, however, the higher the radiation dose received and the more severe the effects of blast and heat in terms of destruction of houses and subsequent fires. It was thus impossible to classify deaths that occurred within a few weeks after the bombings as due to radiation, injuries, or burns. To avoid deaths from injuries and burns, the RERF analyses therefore focused mainly on delayed deaths; such deaths peaked at about one month after exposure. Based on this information from A-bomb survivors, together with other information from cases involving exposure to accidental radiation or radiation therapy, the United Nations’ Scientific Committee on the Effects of Atomic Radiation has estimated the bone marrow LD50/60 at around 2.5 Gy when little or no medical assistance is available and at 5 Gy or more with extensive medical care. Reference About This Subject: Fujita S, Kato H, Schull WJ: The LD50 associated with exposure to the atomic bombing of Hiroshima and Nagasaki. Journal of Radiation Research (Tokyo) 1991; 32(Suppl):154-61. (A review of 45 years’ study of Hiroshima and Nagasaki atomicbomb survivors).
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SMERCK
Wednesday, March 03, 2010 by E. Huff Several doctors and women’s groups in India are lambasting advertisements puts out by drug giants GlaxoSmithKline (GSK) and Merck for their human papilloma virus (HPV) vaccine. Objecting to the claims being made that the vaccine protects against cervical cancer, The Sama Resource Centre for Women and Health, Saheli Women’s Resource Centre, and a group of doctors are sounding the alarm that the ads are misleading and inaccurate. Marketed in the United States as Gardasil, the HPV vaccine is being touted by its manufacturers as the greatest thing since sliced bread as far as preventing cervical cancer. Even in India, the marketing campaign for the vaccine has been so successful that pediatricians all over the country are urging parents to have their adolescent daughters vaccinated. Budev Chandra Das, a professor of biomedical research at Delhi University, and Dr. Sidharth Sahni, a surgical oncology consultant at Artemis Health Institute, have both been questioning the legitimacy of the vaccine, noting that there are many different types of HPV that the vaccine does not prevent and that there are other conditions that cause cervical cancer besides HPV. The vaccine is allegedly only effective on young girls who have never had sex, another important piece of information that doctors and researchers are saying GSK and Merck have failed to effectively communicate. Rather than divulge the truth of the matter, the two drug companies seem only to be interested in convincing as many people as possible to get the vaccine. Vani Subramaniam from the Saheli Women’s Resource Centre also pointed out that the drug giants have concealed the truth about the many horrific side effects caused by the vaccine. Merck’s public list of Gardasil’s side effects include headache, fever, vomiting, fainting, breathing problems, seizures, chronic fatigue, chest pains, and stomach pain, just to name a few. Many young women and girls in the U.S. have developed severe, debilitating conditions after receiving their Gardasil shots. Aside from the known side effects, some girls have become paralyzed while others have developed chronic illness that has left them unable to function properly. Many girls have actually died from receiving Gardasil shots. The harm caused by Gardasil is obscene, leaving one to wonder how such a dangerous product can continue to be marketed and sold legally with no repercussions on the villains who are perpetrating it on the public. Not only is the vaccine a failure at accomplishing its stated purpose, but it continues to destroy the lives of the next generation of young girls who receive it.

Figure 1. Cortical opacity of lens and radiation dose Radiation Cataracts (lens opacity) Radiation cataract causes partial opacity or cloudiness in the crystalline lens and results from damaged cells covering the posterior surface of the lens. Symptoms can appear as early as one or two years following high-dose exposure and many years after exposure to lower doses. It is unclear how frequently radiation cataracts advance to severe visual impairment, although we have documented in a recent study about a 20-30% excess at 1 Gy of cataracts that prompted cataract surgery. A low-dose threshold may exist below which radiation cataract does not arise, although our recent analyses suggest that there may not be a threshold, or if one exists, it is somewhere in the range of 0 to 0.8 Gy. The excess cataracts seen are of the types generally associated with radiation: posterior subcapsular and cortical cataracts. Figure 1 shows the relation between radiation dose and cortical opacity of lens. Figure 2 describes how lens opacity is caused by radiation. There is a transparent layer of epithelial cells on the interior frontal side of the capsule that covers the lens. This layer maintains the function of the lens by slowly growing toward the center, achieved through cell division at the periphery (called the equator) of the lens. Because radiation is especially harmful to dividing cells, exposed cells at the equator are most prone to damage. For unknown reasons, damaged cells move toward the rear of the lens before converging on the center. Such cells prevent light from traveling straight forward, resulting in opacity. References About This Subject: 1. Otake M, Schull WJ: Radiation-related posterior lenticular opacities in Hiroshima and Nagasaki atomic-bomb survivors based on the T65DR and DS86 dosimetry system. Radiation Research 1990; 121:3-13 2. Minamoto A, Taniguchi H, et al.: Cataract in atomic bomb survivors. International Journal of Radiation Biology 2004; 80:339-45 3. Nakashima E, Neriishi K, Minamoto A: A reanalysis of atomic-bomb cataract data, 2000-2002: A threshold analysis. Health Physics 2006; 90:154-60 4. Neriishi K, Nakashima E, Minamoto A, Fujiwara S, Akahoshi M, Mishima HK, Kitaoka T, Shore R: Postoperative cataract cases among atomic bomb survivors: Radiation dose response and threshold. Radiation Research 2007; 168:404-8

Figure 2. Lens opacity at the posterior subcapsular region caused by radiation (From Effects of A-bomb Radiation on the Human Body, ed by HICARE in 1991. Courtesy of Bunkodo Co, Ltd., Tokyo.)

Counting The Dead
Chaotic conditions made accurate accounts most difficult. Some victims were vaporized instantly, many survivors were horribly disfigured, and death from radiation was uncertain—it might not claim its victims for days, weeks, months, or even years. The initial death count in Hiroshima, set at 42,000–93,000, was based solely on the disposal of bodies, and was thus much too low. Later surveys covered body counts, missing persons, and neighborhood surveys during the first months after the bombing, yielding a more reliable estimate of 130,000 dead as of November 1945. A similar survey by officials in Nagasaki set its death toll at 60,000–70,000. (Its plutonium bomb was more powerful, but its destructive range was limited by surrounding hills and mountains). Additional counts indicated high levels of short-term mortality in both cities: • Over 90% of persons within 500 meters (1,600 ft.) of ground zero in both cities died. • At 1.5 km (almost one mile), over 2/3 were casualties, and 1/3 died. • Of those at a distance of 2 km (1.2 mi.), half were casualties, 10% of whom died. • Casualties dropped to 10% at distances over 4 km (2.4 mi.). Most persons close to ground zero who received high radiation dosages died immediately or during the first day. One-third of all fatalities occurred by the 4th day; two-thirds by the 10th day; and 90% by the end of three weeks. While casualty rates exceeded death rates, they both were highest near ground zero and declined at similar rates by increasing distance from ground zero. But the cumulative death rates (%) in both cities rose dramatically during the first two weeks, then leveled off in subsequent weeks.

Relation of casualty and mortality rates to distance from ground zero.

Injury Phases 1. First two weeks: mainly burns from rays and flames, and wounds (trauma) from blast and falling structures. 2. 3rd week through 8th week: symptoms of damages by radioactive rays, e.g., loss of hair, anemia, loss of white cells, bleeding, diarrhea. Approximately 10% of cases in this group were fatal. 3. Third and Fourth months: “some improvement” in burn, trauma, and even radiation injuries. But then came “secondary injuries” of disfiguration, severe scar formations (keloids), blood abnormalities, sterility (both sexes), and psychosomatic disorders. 4. Even now, after over half a century later, many aftereffects remain: leukemia, A-bomb cataracts, and cancers of thyroid, breast, lungs, salivary glands, birth defects, including mental retardation, and fears of birth defects in their children, plus, of course, the disfiguring keloid scars. Stages Of A-Bomb Illness Acute Stages Acute stages ran overall from initial exposure to 4th month, with both primary and secondary thermal burns. Numerous A-bomb casualties (deaths) occurred almost simultaneously with explosion, but both injury and mortality rates fell with increased distanced. Atomic Bomb Trauma • primary injury (blast injury) • secondary injuries sustained from flying debris, burial under rubble, and blast compression A-Bomb Radiation Illness Radiation injury penetrates deeply into the human body and injures cells, and thus molecules, resulting in cell death, inhibited cell division, and abnormalities of intracellular molecules and membranes. Actively regenerating and proliferating cells are most sensitive to radiation, e.g., young blood cells, lymphocytes, spermatogonia (of testicles), follicle cells (of ovaries) are most sensitive; next are mucosal epithelial cells of the mouth, the esophagus, and stomach, and epithelial cells of the eye lens, and cells forming the hair bulb. (Note: epithelial tissues cover surfaces or line cavities, as well as perform various secreting, transporting, or regulatory functions.) Marked thermal burns on soldier exposed within 1 km of ground zero. His waist was protected by a thick waist band.

Exposed skin of a woman seared by intense heat was blown away by fierce wave (but white blouse deflected the intense heat). Most of those suffering severe burns over more than 20% of their bodies died on the spot or a short time later.

Radiation Blood Injury - Lethal Dosage Severe illness occurs with 1,000 rads, causing destruction of bone marrow, marked drop in white cell counts, anemia, bleeding, destruction of stomach and intestinal fluids (mucosa). Most victims died within 30 days. (Note: “rad” indicates a unit of absorbed radiation.) Immediate disorientation and coma occur with 10,000 rads, and death follows within hours. Estimated air dose of gamma rays: Hiroshima: 10,300 rads; Nagasaki: 25,100 rads. Estimated neutron dosages: Hiroshima, 14,100 rads; Nagasaki: 3,900 rads. Degree of shielding can reduce dosage danger. • acute radiation illness: extensive data show relation of distance to damage. • three main symptoms are loss of hair, spotty skin discoloration (purpura), and “acute atomic illness,” though there are many other symptoms. Blood Injuries Especially damage to bone marrow and lymphatic tissue. Severe cases subjected to 450–650 rads died within 14 days. Of all blood injuries, severe cases died within 40 days after exposure. General Conditions Of Blood Injury: • From day of exposure: nausea, vomiting, general malaise. • From 10th to 14th day: loss of hair, marked malaise, persistent fever, decrease of white blood cells, followed by anemia, decrease of blood platelets, gingivitis (bleeding gums), oropharyngitis, and skin perpura. • In persons surviving over 20 days: drop of red cell count, but symptoms began to improve with gradual recovery of white cell and platelet counts. Secondary Radiation Illness: People beyond the direct effects of primary radiation (near ground zero) suffered effects of radioactivity in fallout. Actual numbers are unknown, but besides local residents, affected persons included relief and first-aid teams. One survey lists 57,839 early entrants and 9,184 engaged in rescue activity for Hiroshima, and respective numbers of 21,315 and 3,035 for Nagasaki. Unhealed Scars Persons who suffered thermal burns within 1.0 to 2.0 kilometers of ground zero suffered serious flame and contact burns in addition to moderate flash burns, which resulted in marked scar formation. The majority of thermal injuries within 2.0–3.0 km of ground zero were flash burns that left simple, thin scars at first. But the flash-burn scars altered markedly by thickening to become keloids after 3 to 4 months. Keloids Keloid is an overgrowth of scar tissue on the wound surface of a thermal burn during the reparative stage. It forms an irregularly shaped protrusion that resembles the shell and legs of a crab, thus the term “keloid” (from Greek for crab), in contrast to a simple heaping up of scar tissue (hypertrophic scar). The latter is usually caused by a secondary burn, and a keloid results from a primary thermal burn. Plastic surgery was performed on many to remove keloid scars, though recurrence of these scars was not uncommon. The black star in the middle shows the tracks of alpha rays emitted by a particle of plutonium 239 in the lung tissue of an ape. These rays do not travel very far, but once in the body, they can penetrate more than 10,000 cells within their range. This set of alpha tracks (magnified 500 times) occurred over a 48-hour period. The plutonium particle that emitted them has a half-life of 24,400 years.

Keloid scars on a woman’s back.
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J ust A sk T he J apanese
In the aftermath of a disaster, the strengths of any society become immediately visible. The cohesiveness, resilience, technological brilliance, and extraordinary competence of the Japanese are now on full display. One report from Rikuzentakata, a town of 25,000, totally annihilated by the tsunami, describes volunteer firefighters working to clear rubble and search for survivors; military personnel and police efficiently directing traffic and supplies; survivors not only calm and pragmatic but coping with politeness and sometimes amazingly good cheer. Thanks to these strengths, Japan will eventually recover. But at least one Japanese nuclear power complex will not. As I write, three reactors at the Fukushima Daiichi nuclear power station appear to have lost their cooling capacity. Engineers are flooding the plant with seawater, effectively destroying it, then letting off radioactive steam. There have been two explosions. By the time you read this article, the situation may be far worse.

Close-up of photo on previous page.

Leukemia Leukemia is a malignant tumor or cancer of the blood cells, with an excessive overgrowth of young white cells. Consequently, there is a decrease in red cells and platelets, followed by anemia and a tendency to bleed. Furthermore, white cells lose their normal function, which leads to a decline in the individual’s resistance to infection and death. While it is possible with medication to achieve periods of remission, there is unfortunately no radical treatment or cure. By 1975 a total of 1,838 cases were diagnosed as leukemia in Hiroshima and Nagasaki. Of these, 512 were exposed within 10 km from ground zero. Incidence peaked in 1951-52 in both cities.

Cancers • Thyroid: first case reported in 1957. High incidence among females. Some cases first discovered by autopsy. • Breast: cases much higher among those exposed than in non-exposed. Exposure to 100 rads or more made risk 3.3 times that of those unexposed. Peak incidence was found higher among women ages 20-30. • Lung: First case noted in Hiroshima in 1954, with 37 cases in Nagasaki soon added. A 1972 large-scale survey revealed 3,778 lung cancers in 10,412 deaths, with correlation of high risks to high radiation dosage. Chromosome Changes Chromosomes are present in constant numbers in the nuclei of cells, and can be seen as visible entities during cell division. The count in humans is a constant 46. Chromosome aberrations were first noted in exposed survivors in Hiroshima and Nagasaki in 1960. Subsequent systematic surveys revealed a high frequency of aberrations in blood cells and lymphocytes in fetuses exposed to large radiation doses in utero (in the womb) or soon after birth. Although chromosome aberrations increased with higher radiation doses, frequency of aberrations was consistently high at all dose ranges. As late as 1985, chromosomal aberrations in somatic (body) cells persisted among exposed survivors. Exposure In Utero And Microcephaly A Nagasaki survey of 98 pregnant women exposed at a distance of 2.0 km from ground zero and 113 pregnant women exposed at 4.0 and 5.0 km from ground zero, showed a high percentage of neonatal and infantile deaths for those exposed within a 2.0 km range, as well as signs of acute radiation illness such as loss of hair, bleeding tendency, and inner mouth lesions. Mental retardation was noted in 25% of newborn survivors. Besides high mortality rates, retarded growth and development was also indicated. Most notable in those exposed within 1.0–5.0 km of ground zero were retarded stature, underweight, and smaller head circumference, a condition called microcephaly, one of the most pathetic aftereffects of the atomic bombings, especially when accompanied by mental retardation. How Many Survived? A broad accounting of survivors takes into account several groups: (1) directly exposed persons (primary victims), (2) fetuses exposed in their mothers’ wombs, (3) indirectly exposed persons affected by residual radiation (secondary victims), including (4) early entrants into the two cities and (5) fallout victims in areas where the “black rain” fell. Besides these, “victims” included another large group: (6) “others affected” (tertiary victims) by loss of spouse, close relatives, and housing and household furnishings. While it is impossible to tally all who fall within these various groupings, a national survey of October 1950 gives a national survivor total of 283,508, with 158,597 for Hiroshima, 124,167 for Nagasaki, and 10 persons who experienced both bombings. Of Hiroshima’s survivors, 79 percent lived in Hiroshima Prefecture, of whom 98,102 (79%) resided in Hiroshima City. Comparable figures for Nagasaki survivors were 111,294 (89%) in its prefecture, with 96,582 (77%) living in the city.

Another useful accounting of survivors is those treated under the A-bomb Victims Medical Care Law (1957), which showed a gradual increase in those treated. Survivors suffered a wide variety of physical complaints and symptoms, as shown in a chart based on 1953 data.

The main disorders detected by periodic health examinations of 11,470 ambulatory A-bomb survivors, as of 1971, are shown below.

The care of orphans wandering and loitering in the city, as well as those left in countryside evacuation sites, became an urgent problem. Teachers and Buddhists in Hiroshima took the lead in helping them in that city; in Nagasaki, the Roman Catholics made stellar efforts in the care of A-bomb orphans. Then in 1949, programs for financial support of some as “adopted” foster children was initiated by Norman Cousins in the U.S., and from 1952 by Arata Osada in Japan. For teenagers in Hiroshima, Professor and Mrs. Seiichi Nakano formed the support group called Ayumi (“Moving on”) to provide counsel and support for these A-bomb orphans. Even so, many were beyond these helping hands; and while some managed to get along well in life, not a few succumbed to delinquency, sickness, and even suicide. Fortunately, this population group decreased over time; unlike the next, which increased as time passed. The Orphaned Elderly Thousands of older persons, whether they suffered the atomic bombings or escaped them by being evacuated to the countryside, lost spouses and children and thus had no one to depend upon. Their numbers increased with the passage of postwar years. An October 1960 survey of A-bomb victims in Hiroshima and Nagasaki showed that victims age 70 and over were 6.6% of Hiroshima’s population and 5.8% of Nagasaki’s. The aged groups as a whole were only 1.4% in Hiroshima and 1.3% in Nagasaki. Some had employment or were self-employed; but many were without income sources. And many suffered illness or disability. Of 31 suicides by A-bomb survivors nationwide in the five-year period 1970–75, Hiroshima Prefecture claimed 25, of whom 8 were orphaned elderly victims, for whom illness was the major motive. Hiroshima’s population, down to roughly 83,000 soon after the bombing, swelled to 169,000 by February of 1946. But only some 6,500 lived in the city’s center, i.e., within Close space 1 kilometer of ground zero. For several years more, population growth was concentrated at the same remove from the city’s devastated center. The increase was largely due to the return of evacuated persons, civilians repatriated from overseas colonies, and demobilized military personnel. The sudden population expansion, however, caused acute shortages of food and shelter. Many A-bomb survivors faced death from starvation and exposure unless something was done soon. As early as December of 1945, however, a council of “war victims’ associations” had been convened to regulate distribution of lumber, nails and glass panes, as well as charcoal and electrical heating devices. The council also dealt with immediate issues such as care of orphans, community bathhouses, and use of warehouses in neighboring towns for community housing. When food scarcity became especially acute in the summer of 1946, the city imposed compulsory evacuation of 50,000 people to surrounding farm villages, and arranged for relief rice supplies to be provided. In Nagasaki, reconstruction proceeded slowly. It was the latter half of 1946 before the first simple emergency dwellings were provided in various communities. Such fell far short, however, of meeting desperate housing needs. As late as 1950, applicants for corporate dwellings exceeded availability by ninety times.

Case counts by disorder among total of treated survivors in Hiroshima.

The number of patients with serious diseases hospitalized in Hiroshima A-bomb Hospital in the period 1956–65 was 2,259, and over the years to 1974 the grand total was 5.350 (yearly average: 296). These cases covered a wide range of malignancies and various blood, endocrinological, digestive, cardiovascular, respiratory, neurological and renal diseases, as well as motor dysfunctions and sequelae due to foreign matter. Marked Forever “The fate of all survivors is to live with the stigma that the atomic bomb stamped permanent marks on their minds and bodies.” It imposed on them an abhorrent lifelong burden, one to live with yet try to overcome. One way of dealing with this burden was to write one’s own personal testimony about trying to get on with life. I hated for people to stare at me… Yet, every nerve in my body was attuned to the outside world; and to avoid even the slightest sinister look, I walked with a rigid on-guard posture…. Even so, I secluded myself at home and spent hours before the mirror, looking at my own face. What I saw was ugly hunks of flesh, like lava oozing from a crater wall, covering the left half of my face, with the eyebrow burned off and my eye pulled out of shape. My neck was pulled over to one side, and however much I tried to straighten it out, it wouldn’t move back to the normal position. (Nakayama Shiro,Shi no kage [The Shadow of Death])

Hiroshima Of the city’s 298 medical doctors, 270 (90%) became A-bomb victims. Casualty rates among pharmacists, nurses, and other medical professionals ranged between 80% and 93%. Eighteen emergency hospitals and 32 first-aid clinics were destroyed, and most of the workers needed to restore these health facilities were killed or injured. Nearby army medical facilities were also mostly destroyed. In sum, approximately 90% of all medical personnel were dead or disabled, and remaining medical facilities were thrown into great disrepair and confusion. All citizens faced desperate conditions; the young and old, all the more so. Nagasaki In the 2-km zone of total destruction around ground zero in Nagasaki’s Urakami valley, the city’s chief medical facilities were destroyed. These included Nagasaki Medical University and its related hospital, the Urakami branch of Mitsubishi Hospital, Urakami First Hospital, and some other smaller health care institutions. Of the 70 or so doctors in private practice in the city, twenty were dead and twenty more seriously wounded; only 30 were available to help the mass of A-bomb victims. As a major port city, Nagasaki was surrounded by various naval installations. Medical personnel from several naval hospitals (Isahaya, Sasebo, Omura, and other places) came with support personnel to give assistance, making the overall situation somewhat better than in Hiroshima. Even so, food, clothing, medicine, and other relief supplies in Nagasaki were, as in Hiroshima, extremely scarce. Moreover, heavy rains hit both cities in September, making the struggle to survive desperately difficult and miserable. Local ability to mobilize health care personnel and restore medical facilities was severely hampered by the overall loss of non-military economic wealth (65 billion yen nationwide). Of this total, Hiroshima (884 million yen) and Nagasaki (380 million yen) together suffered over 2% of the national total. Political Restraints On Recovery On top of the enormous physical, medical, and social damages imposed on Japan by the two atomic bombings, the Supreme Commander of the Allied Occupation (SCAP) imposed another onerous handicap: censorship. Formally termed the Press Code, officially issued by the Occupation GHQ on September 19, 1945, it prohibited the publication of all reports and studies of A-bomb damages, including medical and scientific studies of all injuries and losses suffered by A-bomb victims in both Hiroshima and Nagasaki, whether in newspapers, magazines, scholarly journals, books, or other public means. Thus the A-bombed citizens struggled with ignorance of the many medical and social aspects of the decimated lives. There were minor exceptions. The Hiroshima-based magazine, Chugoku Bunka, devoted its initial issue (March 10, 1946) to A-bomb damages. A Manhattan Project team published its report, The Atomic Bombings of Hiroshima and Nagasaki on June 29, 1946. And the U.S. Strategic Bombing Survey Team completed its report, The Effects of the Air Attack on the Cities of Hiroshima and Nagasaki the following day. These official documents, however, were printed in English and, in any case, did not touch deeply on the sufferings of the two A-bombed cities. Most importantly, serious research on the extent and gravity of A-bomb damages and injuries could not be publicly printed and distributed by any Japanese persons or organizations, thus handicapping the surviving medical personnel trying to heal and assuage the thousands of A-bomb victims. The most revealing item, perhaps, is that the Japanese characters for “atomic bomb” (genshi bakudan, or the short form, genbaku) could not even be used in public print. This applied to all forms: newspapers, magazines, books, public bulletins, and of course, movies. Cameramen of the Japanese movie firm Nippon Eiga-sha were arrested by American MPs in Nagasaki on October 17, 1945, and two days later the photographing of A-bomb scenes was prohibited. A formal prohibition was issued by GHQ on December 12. It would be almost seven years later until, after the Occupation ended, the weekly magazine Asahi Gurafu (Asahi Graph) filled an entire issue with heretofore unpublicized photographs of A-bomb damages and victims—the first A-bomb-related photos to be published in the postwar era. One of the most moving instances of resistance to the Press Code was a small volume of tanka (a Japanese verse form of 31 syllables), penned by a hibakusha poet named Shinoe Shoda in Hiroshima. Titled Sange, it decried the cruelty of the bomb. As publication of all A-bomb-related materials was strictly banned, she took her manuscript to Tadao Nakamura, a clerk in the printing shop of a Hiroshima prison, who mimeographed 150 copies in December 1947. Shoda distributed copies to other hibakusha, all at her own expense and, of course, without SCAP permission. A handwritten copy of Sange was later donated to the Hiroshima Peace Cultural Foundation. The front cover of the initial issue of Asahi Graph (top center) when press censorship ended in 1952. The title reads “Record of the Atomic Bombings, Hiroshima and Nagasaki, 1945. Front cover and first page of Shoda’s Sange, left.

Late Effects On Survivors From several years after the atomic bombings to the present day Early radiation effects, such as acute radiation syndrome, result from doses high enough to kill cells and thus cause direct tissue damage (1 Gy or greater). In contrast, late effects, such as cancer (and possibly other diseases), reflect DNA mutations induced in living cells by radiation exposure. While the exact mechanisms by which such mutations lead to cancer are not clear, it is believed that the process requires a series of mutations, accumulated over periods of years. Mutations can occur either spontaneously or as a result of exposure to any of a wide range of environmental mutagens, including radiation. Since many years must pass before a given cell and its progeny acquire sufficient mutations to result in clinical disease, excess cancers attributable to radiation do not become evident until years after exposure (or somewhat fewer years in the case of leukemia). Excess cancer risks in RERF data correspond broadly with the age-time patterns predicted by such hypothetical considerations.

Solid Cancer Risks Among Atomic-Bomb Survivors Increased risk of cancer is the most important late effect of radiation exposure seen in A-bomb survivors. For cancers other than leukemia (solid cancers), excess risk associated with radiation started to appear about ten years after exposure. This was first noted by a Japanese physician, Gensaku Obo, in 1956, and it led to continuing comprehensive analyses of cancer mortality and to the creation of tumor registries by the city medical associations in both Hiroshima and Nagasaki. For most solid cancers, acute radiation exposure at any age increases one’ s cancer risk for the rest of life. As survivors have aged, radiation-associated excess rates of solid cancer have increased as well as the background rates. For the average radiation exposure of survivors within 2,500 meters (about 0.2 Gy), the increase is about 10% above normal age-specific rates. For a dose of 1.0 Gy, the corresponding cancer excess is about 50% (relative risk = 1.5). Tumor registries were initiated in 1957 in Hiroshima and 1958 in Nagasaki. During the period from 1958 to 1998, 7,851 malignancies (first primary) were observed among 44,635 LSS survivors with estimated doses of >0.005 Gy. The excess number of solid cancers is estimated as 848 (10.7%) (Table). The dose-response relationship appears to be linear, without any apparent threshold below which effects may not occur (Figure 1).

Figure 2. Effects of age at exposure and attained age on the excess risk of solid cancer (incidence) following exposure to 1 Gy. Left panel represents excess relative risk (ERR) and the right panel excess absolute risk (EAR).

Figure 1. LSS solid cancer incidence, excess relative risk by radiation dose, 1958-1998. The thick solid line is the fitted linear sex-averaged excess relative risk (ERR) dose response at age 70 after exposure at age 30. The thick dashed line is a non-parametric smoothed estimate of the dose category-specific risks and the thin dashed lines are one standard error above and below this smoothed estimate. The probability that an A-bomb survivor will have a cancer caused by A-bomb radiation (excess lifetime risk) depends on the dose received, age at exposure, and sex. Figure 2 represents excess relative risk and excess absolute risk (sex-averaged) exposed to 1 Gy. Both expressions of excess risk indicate that higher risks are associated with younger age at exposure. Other analyses (not shown) indicate that females have somewhat higher risks of cancer from radiation exposure than males do. References About This Subject: 1. Preston DL, Shimizu Y, et al.: Studies of mortality of atomic bomb survivors. Report 13. Solid cancer and noncancer disease mortality: 1950-1997. Radiation Research 2003; 160:381-407 2. Preston DL, Ron E, et al.: Solid cancer incidence in atomic bomb survivors: 1958-1998. Radiation Research 2007; 168:1-64 3. Preston DL, Pierce DA, et al.: Effect of recent changes in atomic bomb survivor dosimetry on cancer mortality risk estimates. Radiation Research 2004; 162:377-89 4. Ron E, Preston DL, et al.: Cancer incidence in atomic-bomb survivors. Part IV: Comparison of cancer incidence and mortality. Radiation Research 1994; 137:98-112

Site-Specific Cancer Risks Among Atomic-Bomb Survivors Significant excess risks are seen for many of the major types of solid cancer, including cancers of the stomach, lung, liver, colon, bladder, breast, ovary, thyroid, and skin. Although not always statistically significant, excess risks are also seen for most other types of cancer. Thus, the survivor data are consistent with the notion that radiation is associated with excess risks for virtually all cancers. Since site-specific risks can differ by sex and age at exposure, Figure 1 adjusts for such differences and compares risks among sites by presenting sex-averaged data showing the risk at age 70 after exposure at 30 years of age. Under these conditions, the excess relative risk value (ERR) for all solid cancers combined is 47% following exposure to 1 Gy. While differences in site-specific risks are apparent, the range of variation is not statistically significant, partly because the numbers of cancer cases at given sites are limited.

Figure 2. Number of site-specific cancer cases occurring in the exposed group (≥0.005 Gy), 1958-1998. The white portion indicates excess cases associated with radiation.

Figure 1. Excess relative risk per Gy for the incidence of site-specific cancers in the LSS cohort. The risk is standardized as exposure at 30 years of age (sex-averaged) and diagnosed at age 70. The horizontal bars indicate 90% confidence intervals. Figure 2 presents similar site-specific data in terms of attributable risk (i.e., what percent of total cases are associated with radiation). The largest excess number of cases (given in parentheses) were for cancers of the stomach (150), female breast (147), lung (117), rectum (78), thyroid (63), and liver (54).

Analyses of site-specific cancer incidence data are often superior to those of cancer mortality studies. This is because incidence studies provide better diagnostic information and are better able to assess the occurrence of less fatal cancers, such as thyroid and skin. For all solid cancers combined, the excess relative risks were comparable for incidence (47% excess per Gy) and mortality (42%), but the excess absolute risk was 1.9 times greater (52 versus 27 excess cases per 10,000 person-years per Gy, respectively). Reference To This Subject: Preston DL, Ron E, et al.: Solid cancer incidence in atomic bomb survivors: 1958-1998. Radiation Research 2007; 168:1-64

Leukemia Risks Among Atomic-Bomb Survivors Excess leukemia was the earliest delayed effect of radiation exposure seen in A-bomb survivors. Japanese physician Takuso Yamawaki in Hiroshima first noted an increase of leukemia cases in his clinical practice in the late 1940s. This led to the establishment of a registry of leukemia and related disorders and to the initial reports on elevated leukemia risks published in the early 1950s. Risks for radiation-induced leukemia differ in two major respects from those for most solid cancers. First, radiation causes a larger percent increase in leukemia rates (but a smaller number of cases since leukemia is relatively rare, even in heavily exposed survivors), and second, the increase appears sooner after exposure, especially in children. The excess leukemias began appearing about two years after radiation exposure, and the excess peaked at about 6-8 years after exposure. Today, little if any excess of leukemia is occurring. Because the Life Span Study (LSS) cohort was based on the 1950 national census, quantitative descriptions of leukemia risks in A-bomb survivors have been based on cases diagnosed from that year on. As of the year 2000, there were 204 leukemia deaths among 49,204 LSS survivors with a bone marrow dose of at least 0.005 Gy, an excess of 94 cases (46%) attributable to A-bomb radiation (Table). In contrast to dose-response patterns for other cancers, that for leukemia appears to be nonlinear; low doses may be less effective than would be predicted by a simple linear dose response. Even for doses in the 0.2 to 0.5 Gy range, however, risk is elevated (Figure 1). Table. Observed and estimated excess number of leukemia deaths in LSS population, 1950-2000

PY = person-years, in this case the number of excess leukemias per 10,000 persons per year Figure 1. DS02 and DS86 non-parametric dose response of leukemia, 1950-2000. Shown is the sex-averaged risk in 1970 for exposure age 20-39. Leukemia risk among LSS survivors has been increased only for acute and chronic myelocytic leukemias and for acute lymphocytic leukemia. No evidence of increased risk is seen for adult T-cell leukemia (endemic in Nagasaki but virtually non-existent in Hiroshima) or for chronic lymphocytic leukemia, which, in marked contrast to western countries, is extremely rare in Japan. As in solid cancer risks, the leukemia risk also largely depends on the age at exposure (Figure 2). The different age effect involves different types of leukemias; acute lymphoblastic leukemia is more common among young people whereas chronic myelogenous leukemia and acute myelogenous leukemia are more common among elderly people.

Deaths Due To Non-Cancer Disease Analyses of the Life Span Study (LSS) mortality data (1950-1997) show a statistically significant dose-response pattern for death from diseases other than cancer. The excess does not seem limited to any particular disease. Among the 49,114 LSS survivors with colon doses of at least 0.005 Gy (DS86), 18,049 non-cancer deaths occurred (excluding deaths attributed to diseases of the blood). Circulatory diseases account for nearly 60% of these deaths, with digestive diseases, including liver diseases, and respiratory diseases accounting for about 15% and 10%, respectively. Aside from diseases of the blood, the number of excess non-cancer deaths associated with A-bomb exposure is estimated at 150 to 300 cases. The death rate following exposure to 0.2 Gy (the mean radiation dose for the 49,114 survivors with doses >0.005 Gy) is increased by about 3% over normal rates. This is less than the death rate increase for solid cancers, where corresponding increases are 7% in men and 12% in women (age 30 ATB). The dose-response pattern is still quite uncertain (Figure 1).

Figure 2. Effects of age at exposure and attained age on the excess deaths from all types of leukemia (1-Gy exposure) Because leukemia is a rare disease, the absolute number of leukemia cases among A-bomb survivors is relatively small even though the relative risk is high. Leukemia accounts for only about 3% of all cancer deaths and fewer than 1% of all deaths, although it presently constitutes about 16% of all excess LSS cancer deaths from radiation exposure. In an unexposed Japanese population, the lifetime risk of leukemia is about seven cases per 1,000 people. For typical survivors in the LSS, who received 0.005 Gy or greater (a mean dose of about 0.2 Gy), the lifetime leukemia risk increases to about 10 cases per 1,000 (or the relative risk is nearly 1.5). References About This Subject: 1. Preston DL, Pierce DA, et al.: Effect of recent changes in atomic bomb survivor dosimetry on cancer mortality risk estimates. Radiation Research 2004; 162:377-89 2. Preston DL, Kusumi S, et al.: Cancer incidence in atomic-bomb survivors. Part III: Leukemia, lymphoma, and multiple myeloma, 1950-1987. Radiation Research 1994; 137:S68-97

Figure 1. Non-cancer dose-response function for the period 1968-1997 (DS86). The solid straight line indicates the fitted linear ERR model without any effect modification by age at exposure, sex or attained age. The points are dose category-specific ERR estimates, the solid curve is a smoothed estimate derived from the points, and the dashed lines indicate upper and lower one-standard-error bounds on the smoothed estimate. The right panel shows the low-dose portion of the dose-response function in more detail. A significant radiation dose-response pattern was also seen for non-cancer blood diseases. Such diseases were studied separately since they may represent various hematologic malignant or premalignant conditions. Among the 128 deaths for which medical records were available and in which hematologic reviews were performed, about 45% were clearly classified as non-neoplastic blood diseases, 6% were diagnosed as leukemia or other hematopoietic cancers, and the remainder were potentially preneoplastic. In the absence of known biological mechanisms, it is important to consider whether these results might be due to biases or to diagnostic misclassification of cancer deaths. Investigations have suggested that neither of these factors can fully explain the findings, especially for circulatory diseases that have been investigated more fully.

Figure 2

Figure 2 & 3. Excess risk of mortality in the LSS due to non-cancer diseases. The increase is statistically significant for all non-cancer diseases, or specifically heart diseases, stroke, respiratory diseases, and digestive diseases. The horizontal bars indicate 90% confidence intervals. Although the LSS data on heart disease mortality suggest that radiation is associated mainly with hypertensive and congestive heart disease, AHS data also suggest an association with myocardial infarction, as well as with a measure of atherosclerosis (aortic arch calcification). There is particular evidence, therefore, from both AHS clinical data and LSS mortality studies, that the rates of cardiovascular disease are increased in A-bomb survivors, especially, it appears, for persons exposed at young ages. Studies regarding possible underlying biological mechanisms are being conducted. References About This Subject: Figure 3 1. Preston DL, Shimizu Y, et al.: Studies of mortality of atomic bomb survivors. Report 13. Solid cancer and noncancer disease mortality: 1950-1997. Radiation Research 2003; 160:381-407 2. Yamada M, Wong FL, et al.: Noncancer disease incidence in atomic bombs survivors, 1958-1998. Radiation Research 2004; 161:622-32

Effects On The Immune System Immune cells are known to be vulnerable to radiation, through induced apoptosis (programmed cell death) in mature T and B lymphocytes (long-lived white blood cells responsible for adaptive immunity) and by lethal damage in bone marrow stem cell precursors of monocytes and granulocytes (short-lived white blood cells responsible for innate immunity) as well as natural killer cells (lymphocytes responsible for innate immunity). In persons receiving heavy doses of A-bomb radiation, both mature lymphocytes and bone marrow stem cells were severely damaged, causing profound depletion of granulocytes and natural killer cells, which together defend against microbial (or bacterial and viral) invasion. As a result, many people died from active infections. About two months after exposure, marrow stem cells recovered, and deaths due to infection generally ended. Studies of survivors since the 1980s have shown no abnormalities in monocytes, granulocytes, and natural killer cells, indicating that damage to innate immunity occurred only during the early period following the bombings. The recovery of CD4 helper-T lymphocytes (a major subset of T lymphocytes responsible for antigen-specific immunity) took longer, and studies have shown that CD4 T lymphocytes recovered only incompletely. Even today, the relative number of CD4 T cells is, on average, 2% lower per Gy. More in-depth studies have shown that among those with higher radiation doses a greater proportion of T cells are “memory” T cells rather than newly formed naïve T cells, indicating reduced ability of the thymus to produce new T cells. In contrast to diminished CD4 T-cell numbers and function, the number of B cells is slightly higher in exposed persons, perhaps as a compensation. Tests show that CD4 T cells from high-dose persons tend to have less reactivity to an infectious agent. Also, as a compensation for decreased T-cell function, cells responsible for innate immunity are activated and produce inflammatory proteins, and our studies have shown that persons with higher radiation exposures have lower numbers of CD4 T cells and elevated levels of various inflammatory proteins in their blood. These trends parallel what is seen with advancing age, suggesting that radiation exposure may accelerate immune aging processes. To date, there has been no clear evidence that any specific health effects have resulted from the persistent abnormalities observed in the T and B lymphocytes of A-bomb survivors. The reason may be that wide variations in specific immune responses make it difficult to identify persons with radiation-impaired immunity to specific pathogens. For example, in tuberculin testing for vaccination against tuberculosis, some people show immediate positive results, and others do not. There is also no evidence of radiation effects on risks for chronic infectious diseases, such as tuberculosis, or autoimmune diseases, such as rheumatoid arthritis. On the other hand, a slight dose-related decrease in immunity has been observed against certain viral infections. For example, the proportion of people who carry the hepatitis B virus increases by A-bomb dose. References About This Subject: 1. Kusunoki Y, Kyoizumi S, et al.: Decreased proportion of CD4 T cells in the blood of atomic bomb survivors with myocardial infarction. Radiation Research 1999; 152:539-43 2. Yamaoka M, Kusunoki Y, et al.: Decreases in percentages of naïve CD4 and CD8 T cells and increases in percentages of memory CD8 T cell subsets in the peripheral blood lymphocyte populations of A-bomb survivors. Radiation Research 2004; 161:290-8 3. Kusunoki Y, Yamaoka M, et al.: T cells of atomic bomb survivors respond poorly to stimulation by staphylococcus aureus toxins in vitro: Does this stem from their peripheral lymphocyte populations having a diminished naïve CD4 Tcell content? Radiation Research 2002; 158:715-24 4. Hayashi T, Morishita Y, et al.: Long-term effects of radiation dose on inflammatory markers in atomic bomb survivors. American Journal of Medicine 2005; 118:83-6 5. Kusunoki Y, Hayashi T: Long-lasting alterations of the immune system by ionizing radiation exposure: Implications for disease development among atomic bomb survivors. International Journal of Radiation Biology 2008; 84:1-14 6. Fujiwara S, Sharp GB, et al.: Prevalence of hepatitis B virus infection among atomic bomb survivors. Radiation Research 2003; 159:780-6 Effects On The Aging Process Animal experiments have shown that radiation exposure shortens the lifespan. The results were once interpreted as being due to radiation-induced non-specific acceleration of aging, but later studies showed that tumor induction accounted for essentially all of the life shortening. In studies of A-bomb survivors, there is little or no evidence for non-specific accelerated aging in most physiologic parameters or morphologic effects (e.g., radiation dose is unrelated to breathing capacity, ability to focus vision, skin elasticity, grip strength, and hearing ability, or to tissue differences at autopsy). However, radiation-related increases are seen in the prevalence of cataract and atherosclerosis, as well as in altered immune-inflammatory serum protein levels. Continued data collection is necessary to determine whether radiation exposure leads to non-specific aging. References About This Subject: 1. Sasaki H, Wong FL, et al.: The effects of aging and radiation exposure on blood pressure levels of atomic bomb survivors. Journal of Clinical Epideiology 2002; 55:974-81 2. Yamada M, Naito K, et al.: Prevalence of atherosclerosis in relation to atomic bomb radiation exposure: An RERF Adult Health Study. International Journal of Radiation Biology 2005; 81:821-6 3. Sasaki H, Kodama K, Yamada M: Aging. Journal of Radiation Research (Tokyo) 1991; 32(Suppl):310-26. (A review of 45 years’ study of Hiroshima and Nagasaki atomic-bomb survivors) 4. Sasaki H: Aging. Shigematsu I, Ito C, et al., eds. Effects of A-bomb Radiation on the Human Body. Chur, Switzerland: Harwood Academic Publishers; 1995, pp 316-23

Life Span Study Report 13 Technical Report No. 24-02 Studies of mortality of atomic bomb survivors. Report 13: Solid cancer and non-cancer disease mortality: 1950-1997 Preston DL, Shimizu Y, Pierce DA, Suyama A, Mabuchi K Radiat Res 160(4):381-407, 2003 Summary This continues the series of general reports on mortality in the cohort of atomic bomb survivors followed up by the Radiation Effects Research Foundation. This cohort includes 86,572 people with individual dose estimates, 60% of whom have doses of at least 5 mSv. We consider mortality for solid cancer and for noncancer diseases with 7 additional years of follow-up. There have been 9,335 deaths from solid cancer and 31,881 deaths from noncancer diseases during the 47-year follow-up. Of these, 19% of the solid cancer and 15% of the noncancer deaths occurred during the latest 7 years. We estimate that about 440 (5%) of the solid cancer deaths and 250 (0.8%) of the noncancer deaths were associated with the radiation exposure. The excess solid cancer risks appear to be linear in dose even for doses in the 0 to 150-mSv range. While excess rates for radiation-related cancers increase throughout the study period, a new finding is that relative risks decline with increasing attained age, as well as being highest for those exposed as children as noted previously. A useful representative value is that for those exposed at age 30 the solid cancer risk is elevated by 47% per sievert at age 70. There is no significant city difference in either the relative or absolute excess solid cancer risk. Site-specific analyses highlight the difficulties, and need for caution, in distinguishing between site-specific relative risks. These analyses also provide insight into the difficulties in interpretation and generalization of LSS estimates of age-at-exposure effects. The evidence for radiation effects on noncancer mortality remains strong, with risks elevated by about 14% per sievert during the last 30 years of follow-up. Statistically significant increases are seen for heart disease, stroke, digestive diseases, and respiratory diseases. The noncancer data are consistent with some non-linearity in the dose response owing to the substantial uncertainties in the data. There is no direct evidence of radiation effects for doses less than about 0.5 Sv. While there are no statistically significant variations in noncancer relative risks with age, age at exposure, or sex, the estimated effects are comparable to those seen for cancer. Lifetime risk summaries are used to examine uncertainties of the LSS noncancer disease findings.

Life Span Study Report 12. Part 1 Technical Report No. 11-95 Studies of the mortality of atomic bomb survivors. Report 12, Part I. Cancer: 1950-1990 Pierce DA, Shimizu Y, Preston DL, Vaeth M, Mabuchi K Radiat Res 146:1-27, 1996 Summary This continues the series of periodic general reports on cancer mortality in the cohort of Abomb survivors followed by the Radiation Effects Research Foundation. The follow-up is extended by the 5 years 1986-1990, and analysis includes an additional 10,500 survivors with recently estimated radiation doses. Together these extensions add about 550,000 person-years of follow-up. The cohort analyzed consists of 86,572 subjects, of which about 60% have dose estimates of at least 0.005 Sv. During 1950-1990 there have been 3086 and 4741 cancer deaths for the less than and greater than 0.005 Sv groups, respectively. It is estimated that among these there have been approximately 420 excess cancer deaths during 1950-1990, of which about 85 were due to leukemia. For cancers other than leukemia (solid cancers), about 25% of the excess deaths in 1950-1990 occurred during the last 5 years; for those exposed as children this figure is nearly 50%. For leukemia only about 3% of the excess deaths in 19501990 occurred in the last 5 years. Whereas most of the excess for leukemia occurred in the first 15 years after exposure, for solid cancers the pattern of excess risk is apparently more like a life-long elevation of the natural age-specific cancer risk. Taking advantage of the lengthening follow-up, increased attention is given to clarifying temporal patterns of the excess cancer risk. Emphasis is placed on describing these patterns in terms of absolute excess risk, as well as relative risk. For example: (a) although it is becoming clearer that the excess relative risk for those exposed as children has declined over the follow-up, the excess absolute risk has increased rapidly with time; and (b) although the excess relative risk at a given age depends substantially on sex and age at exposure, the age-specific excess absolute risk depends little on these factors. The primary estimates of excess risk are now given as specific to sex and age at exposure, and these include projections of dose-specific lifetime risks for this cohort. The excess lifetime risk per sievert for solid cancers for those exposed at age 30 is estimated at 0.10 and 0.14 for males and females, respectively. Those exposed at age 50 have about onethird these risks. Projection of lifetime risks for those exposed at age 10 is more uncertain. Under a reasonable set of assumptions, estimates for this group range from about 1.0-1.8 times the estimates for those exposed at age 30. The excess lifetime risk for leukemia at 1 Sv for those exposed at either 10 or 30 years is estimated as about 0.015 and 0.008 for males and females, respectively. Those exposed at age 50 have about two-thirds that risk. Excess risks for solid cancer appear quite linear up to about 3 Sv, but for leukemia apparent nonlinearity in dose results in risks at 0.1 Sv estimated at about 1/20 of those for 1.0 Sv. Site-specific risk estimates are given, but it is urged that great care be taken in interpreting these, because most of their variation can be explained simply by imprecision in the estimates.
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Life Span Study Report 12. Part 2 Technical Report No. 11-98 Studies of the mortality of atomic bomb survivors. Report 12, Part II. Noncancer mortality: 1950-1990 Shimizu Y, Pierce DA, Preston DL, Mabuchi K Radiat Res 152:374-89, 1999 Summary This report updates the data on non-cancer mortality for 86,572 atomic bomb survivors with dose estimates in the Radiation Effects Research Foundation’s Life Span Study cohort. The primary analyses are based on more than 27,000 non-cancer disease deaths that occurred in the cohort between October 1, 1950, and December 31, 1990, 30% more than in the previous report. The present analyses strengthen earlier findings of a statistically significant increase in non-cancer disease death rates with radiation dose. Increasing trends are observed for diseases of the circulatory, digestive and respiratory systems. Rates for those exposed to 1 Sv are elevated about 10%, a relative increase that is considerably smaller than that for cancer. However, estimates of the number of radiation-related non-cancer deaths in the cohort to date (140 to 280) are 50 to 100% of the number for solid cancer. The data do not yet clarify the shape of the dose response. There is no significant evidence against linearity, but the data are statistically consistent with curvilinear dose-response functions that posit essentially zero risk for doses below 0.5 Sv. Similarly, while the data are consistent with substantial variation in the excess relative risk with age at exposure or attained age, there is no statistically significant dependence on these factors. In view of the small relative risks and the lack of understanding of biological mechanisms, we emphasize consideration of whether the findings could be explained by mis-classification, confounding or selection effects. Based on available data, we conclude that such factors are unlikely to fully explain the observed dose response. A significant dose response is also seen for deaths from blood diseases with an excess relative risk that is several times greater than that seen for solid cancer. Particular attention is paid to the possibility that this apparent effect is a consequence of the attribution of leukemia or other cancer deaths to non-cancer blood diseases. We find that mis-classification does not explain this excess risk. As in earlier reports, suicide rates tend to decrease with increasing dose.

Life Span Study Report 10. Part 1 Technical Report No. 1-86 Life span study report 10. Part 1. Cancer mortality among A-bomb survivors in Hiroshima and Nagasaki 1950-1982 Preston DL, Kato H, Kopecky KJ, Fujita S. Summary The present study extends the previous report on cancer mortality among atomic bomb survivors by adding data from four additional years of follow-up (1979-1982) and by expanding the cohort (now designated LSS-E85) to include 11,393 Nagasaki survivors located between 2,5009,999m from the hypocenter at the time of the bombing (ATB). Among 91,231 exposed survivors with tentative 1965 (T65DR) dose estimates, there were 6,270 cancer deaths during 1950-1982. Among the 54,058 persons with T65DR dose estimates greater than 0.5 rad, there were 3,832 cancer deaths during 1950-1982, an estimated 8% of which are excess deaths attributable to Abomb radiation. The results of analyses of mortality from specific cancers, in relation to T65DR dose estimates, are generally consistent with the previous findings. Significant dose responses were observed for leukemia, for cancers of the lung, female breast, stomach, colon, esophagus, and urinary bladder, and for multiple myeloma. Four new categories of cancer were also investigated: the results for cancers of the liver and intrahepatic bile ducts and of the ovary and other uterine adnexa were suggestive of significant radiation effects, but the positive dose responses for cancers of the gallbladder and prostate were not significant. Due to diagnostic difficulties and the lack of evidence for radiogenic effects at these sites, the results for liver and ovarian cancers do not provide convincing evidence for radiogenic effects. With the exception of multiple myeloma, the relative risk (RR) of radiation-induced cancer mortality was greater for women than for men, for each nonleukemic cancer with a significant overall dose response. These differences can be attributed in large measure to differences in the background cancer mortality rates, which are generally much higher for men than women. For leukemia there was no significant sex difference in the RR, while for multiple myeloma women had a slightly, though nonsignificantly, lower RR than males. The rate at which the excess RR of leukemia mortality has decreased with age varies significantly with age ATB (p = .03); the excess risk among young ATB groups has declined more rapidly and from larger initial levels, compared to those who were older ATB. The present analyses also suggest that the occurrence of radiation-induced leukemia death has persisted as late as 1979-1982. A statistically significant interaction (p = .008) between the effects of age ATB and attained age on radiation-related mortality was also observed for cancers other than leukemia. In particular, the initially large RRs seen in those who were young ATB have decreased with time, while the smaller RRs for those who were older ATB tended to increase. While this pattern was statistically significant only for all nonleukemic cancers combined, a similar pattern was seen in separate analyses for cancers of the stomach, lung, and female breast. The absolute risk of radiation-induced nonleukemic cancer mortality has increased with time for all age ATB groups.

Myeloma, 911 & The Medical Community Response Years after the September 11 attacks on the World Trade Centers, researchers are still trying to determine if there is an increased rate of myeloma in 9/11 responders. Early responders to the site, including emergency, reconstruction, and rescue workers and volunteers, would have had the highest levels of exposure to the toxic dust cloud. Within weeks of the tragedy, medical screening of 9/11 responders began. Many were noted to have health issues, breathing problems and coughs, as well as psychological trauma. These have become widely acknowledged side effects from exposure at the Ground Zero site. Through the medical screening programs, a number of 9/11 responders have been diagnosed with myeloma. While the rates of myeloma in 9/11 responders is slightly higher than the regular population, the most striking observation is the number of cases diagnosed in people under the age of 45. The rate of myeloma is 4 times higher than doctors would expect in this young age group. Myeloma is typically a disease of older persons, occurring at the average age of 71. Myeloma is a blood cancer that involves the over-production of plasma cells, the antibody-producing cells that develop from B-lymphocytes in the bone marrow. Myeloma is also called multiple myeloma or plasma cell myeloma. When plasma cells are exposed to a foreign substance, or antigen, they have the unique ability to create and excrete antibodies, or immunoglobulins, to help the body fight off infection. Immunoglobulins are proteins made up of heavy chains (G,A,M,D or E) and light chains (kappa or lambda). In myeloma, there are mutations in the DNA of a single B-lymphocyte/ plasma cell, which then begins to multiply out of control. These cancerous plasma cells are called myeloma cells. As these malignant myeloma cells reproduce uncontrollably, they begin to crowd the bone marrow and prevent it from doing its normal job of producing healthy white cells, red cells and platelets. This leaves the patient with fewer cells to carry oxygen to their organs, form blood clots, or fight infection. In addition, the myeloma cells will continue to produce the same immunoglobulins as the original cancerous cell. This leads to an excessive amount of one type of immunoglobulin (Ig), such as IgG or IgA being created. This abnormal immunoglobulin is unable to function like a normal antibody and help to fight infection. The accumulation of one type of immunoglobulin is called monoclonal protein (M-protein). The myeloma cells will also invade bone tissue, causing damage and areas of weakness in the bone. Plasma cells and myeloma cells release chemicals called cytokines, which also contribute to bone destruction. As a re-

sult, myeloma patients will often have characteristic bone damage called osteolytic lesions. Sources 1. Kyle, Robert and Rajkumar, S. Vincent “Multiple Myeloma” Blood 15 March 2008 111:2962-2972. 2. Lin, Pei “Plasma Cell Myeloma” Hematology/ Oncology Clinics of North America 2009 23:709-727. 3. Nau, Konrad and Lewis, William “Multiple Myeloma: Diagnosis and Treatment” American Family Physician 1 October 2008 78:853-859.

Myeloma And 911 The Statistics As Of This Writing As of March 13, 2011, there have been 134 deaths among First Responders that can be attributed directly to Myeloma. This means that of 40,000 total First Responders the death rate from Myeloma is 1 in 298.507 or rounded, 1 in 299. In the general population the rate of Myeloma is 3.8 to 9.0 per 100,000 and 99% of those people afflicted with this rare blood plasma cancer are over 65 with an average age of 71. The First Responders that have died from Myeloma were all between 37 and 60. Obviously the incidence of Myeloma in First Responders is alarming, to say the least. Rather, it’s simply unprecedented in human history. Not Hiroshima, nor Nagasaki, nor Chernobyl produced these dramatic figures and these figures are the product of only the first ten years beyond the events of 911. Perhaps, and very likely, we’re seeing the effects of 4th or 5th generation nuclear physics and the results of new devices never before detonated within the confines of a major metropolitan city. The image below and the images throughout this eMagazine are very obviously the results of nuclear demolition. Only a blond person wouldn’t recognize this event for what it was.

Signs and Symptoms of Myeloma The signs and symptoms of myeloma are related to the effects from over-production of plasma cells in the bone marrow crowding out other types of cell production, bone damage from myeloma cell invasion, and increased immunoglobulin proteins accumulating throughout the body. Signs and symptoms of myeloma may include: • Bone pain or fractures, especially in the spine, breastbone and pelvis • Tiredness that is not relieved with a good sleep or nap • Dizziness or shortness of breath from decreased red blood cell production in the bone marrow • Infections that you can’t seem to fight off from decreased white cell production in the bone marrow • Excessive thirst, frequent urination or nausea caused by too much calcium being released into the bloodstream from bone breakdown • Kidney problems from trying to filter extra calcium and light chain portions of immunoglobulins from the blood These can also be symptoms of other conditions. If you are concerned about any health issues you may be experiencing, you should seek help from a medical professional. There are different types of myeloma, and classifications are made by the activity of the disease, as well as by the types of immunoglobulin proteins that are being abnormally produced. Asymptomatic myeloma, also called smoldering or indolent myeloma, is a slowly progressing/early form of the disease. Although there is an increased level of plasma cells in the marrow and/or

an elevated M-protein, there is still no anemia or damage to the bones or kidneys. One particular type of asymptomatic myeloma -- monoclonal gammopathy of undetermined significance (MGUS) – produces low antibody levels, but no symptoms or problems. It can develop into active myeloma, but when it does, it does so at a very slow rate. Not everyone with MGUS will go on to develop myeloma, but some may, which is why annual monitoring is necessary. Because there are few signs of active disease, asymptomatic myeloma is usually monitored, but does not require treatment. Symptomatic, or active myeloma is characterized by an elevation of plasma cells in the marrow, M- protein detected in the blood or urine, and resulting organ damage. In some cases of symptomatic myeloma, the cancerous cells will collect in a single bone and form a tumor called a plasmacytoma. Symptomatic myelomas are further classified by the types of immunoglobulin proteins in the blood. Immunoglobulins are named by the type of heavy chain they contain (G, A, M, D, or E). • The most common M- protein in myeloma is the the IgG type. • Less common are IgA immunoglobulin myelomas. • IgD and IgE myelomas are extremely unusual. • Overproduction of IgM is a rare condition called Waldenstrom’s macroglobulinemia. Some types of myelomas produce an incomplete immunoglobulin of light chains only. These are called light chain myelomas. Light chain proteins are also referred to as Bence-Jones proteins. When Bence-Jones proteins are in the urine, they accumulate in the kidneys and cause damage. There are also some rare diseases in which the cancerous cells overproduce heavy chains only. These are called heavy chain disease and may or may not share characteristics with myeloma. Approximately 1% of myelomas are called non-secretory myeloma. In these patients, the production of M-proteins or light chains is not enough to be detected in the blood or urine. Special testing is required to identify disease in these patients.
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When You’ve Tried Everything Else

Center for Environmental Health Studies 44 Farnsworth Street, Boston, MA 02210 http://www.jsi.com Multiple Myeloma (MM) and Exposure to Ionizing Radiation Summary Studies conducted at the Los Alamos National Laboratory and other nuclear facilities, as well as those exposed to radiation from the atomic bomb suggest an increased likelihood of developing multiple myeloma for those who have been exposed to ionizing radiation. These findings are consistent with the determination of the National Research Council’s BEIR V committee that multiple myeloma has been associated with exposure to ionizing radiation. Multiple myeloma is a “specified” cancer under the EEOICPA. Historically, multiple myeloma incidence and mortality in Los Alamos County fall in the middle of New Mexico counties while Rio Arriba County is among counties with the highest rates in the state. Incidence means new cases of cancer, while mortality means deaths due to cancer. What is Multiple Myeloma? Studies of Other Nuclear Workers in the United States Multiple myeloma is a type of cancer that affects certain white blood cells called plasma cells. Plasma The next most relevant evidence comes from studies cells and other white blood cells are part of the imof workers in similar occupations with the same types mune system, which helps protect the body from inof exposures. Listed below are studies that looked at fection and disease. When cancer involves plasma multiple myeloma and workplace exposures among cells, the body keeps producing more and more of nuclear workers in other parts of the United States. these cells. The unneeded plasma cells – all abnormal and all exactly alike – are called myeloma cells. • Hanford: A possible increase in MM deaths was obMyeloma cancer cells tend to collect in the bone marserved in 35,000 males employed between 1943 and row and in the hard, outer part of bones. Sometimes 1972, and then followed through 1972.(51) In later they collect in only one bone and form a single mass, studies, this finding has depended upon the assumpor tumor. In most cases, however, the myeloma cells tions used in the analysis. Under certain assumptions, collect in many bones, often forming many tumors. Los Alamos there are increasing rates of death due to MM with inWhen this happens, the disease is called multiple mycreasing doses of external radiation. eloma. Although multiple myeloma affects the bones, they begin in cells of the immune system. These cancers are different from bone cancer, which actually begins in cells that form the hard, outer part of the bone. • Mallinckrodt, St. Louis: A possible increase in deaths from MM was observed in a study of 2,514 males who were employed between 1942 and 1966, and then followed through 1993. Findings of Human Health Research Studies Human health research studies compare the patterns of disease among groups of people with different amounts of exposure to a suspected risk factor. Below are results reported from such studies of multiple myeloma among people exposed to ionizing radiation. • Oak Ridge Y-12: The disease category of “other lymphatic cancer,” which includes MM (ICD 203), showed a possible increase in deaths in a study of 8,116 workers who were employed between 1947 and 1974, and then followed through 1990. All of these studies found increases and possible increases in multiple myeloma (MM) among certain groups of exposed workers. Statistically significant is a term used to mean that the connection between the health outcome and the exposure was strong enough that it was unlikely to be due to chance. The research included incidence studies, which look at new cases of cancer. These can track health more quickly and accurately than mortality studies of deaths due to cancer. Adding to the strength of the findings is that increasing rates of MM were observed with higher doses in some studies. Studies of Los Alamos National Laboratory (LANL) Workers Research conducted of LANL workers provides the most direct evidence about possible relationships between a health problem and workplace exposures at LANL. Study of Four DOE Sites: LANL contributed 37 cases of multiple myeloma to a case- control study at four DOE sites. All together, the rate of death due to MM increased with increasing whole body dose of radiation received between age 40 and 50.

Studies of Other Nuclear Workers World-Wide Below are studies of nuclear workers outside of the United States that looked at multiple myeloma in connection with radiation exposures. • Sellafield, England: A possible increase in deaths was observed due to MM in a study of 5,203 plutonium workers who were employed between 1947 and 1975, and then followed through 1992. A possible increase was seen in incidence between 1971 and 1986 in plutonium workers. In a study of 14,327 workers who were monitored for external radiation during this time period, there were increasing rates of death due to MM with increasing doses of external radiation. The researchers who conducted the study wrote: “This may represent a true radiation effect.” • 3 Nuclear Workforces in England: Increasing rates of death due to MM were found with increasing time since first being monitored for plutonium in a study of 12,498 workers. • Registry of Nuclear Workers in the U.K.: Increasing rates of death due to MM were found with increasing doses of external radiation in a study of 95,000 workers. Studies of Other Ionizing Radiation Exposures Studies among other groups of people who were not nuclear workers can also be significant as evidence of possible increases in multiple myeloma among those who have been exposed to ionizing radiation. Most other research has been conducted of people exposed to atomic bombs. • Atomic Bomb Survivors: Increasing deaths due to multiple myeloma with increasing doses of radiation in a study of 86,572 A-bomb survivors. Other Research and Policy Findings The National Research Council advises the U.S. government on scientific matters. Their Committee on Biological Effects of Exposure to Ionizing Radiations (BEIR) V reviewed sensitivity of parts of the body to radiation. Their findings are based mostly on studies of cancer among atomic bomb survivors, as well as on some of the available information on the biology of the body, animal studies, and other evidence. The greatest risk is at high exposure levels. According to the National Research Council’s BEIR V committee, “[t]he incidence of multiple myeloma has been observed to be elevated after widespread irradiation of the bone marrow in the majority of populations studied to date.”

Is Multiple Myeloma a “Specified” Cancer Under the Energy Employees Occupational Illness Compensation Program Act (EEOICPA)? Yes. Multiple myeloma is a “specified” cancer under the EEOICPA consideration of Special Exposure Cohorts. Policy makers have identified certain types of cancer among energy employees at nuclear facilities, including those employed at Los Alamos National Laboratory, as being potentially related to occupational exposures under the EEOICPA. What Are Other Risk Factors for Multiple Myeloma? In considering the risks of occupational exposure to ionizing radiation leading to multiple myeloma, it is important to understand other risk factors. Below is a list of other suspected risk factors for multiple myeloma. Children and brothers and sisters of patients who have this disease have a slightly increased risk. • Hazardous chemicals. Farmers and petroleum workers exposed to certain chemicals also seem to have a higherthan-average chance of getting multiple myeloma. These factors may add to any risk due to workplace exposure to ionizing radiation. Most multiple myeloma patients are between 50 and 70 years old. This disease affects blacks more often than whites and men more often than women. Smoking has not been found to be related to multiple myeloma. Rates of Multiple Myeloma in Exposed Counties Los Alamos County There have been moderate rates of multiple myeloma reported in Los Alamos County for both cancer incidence and mortality. Los Alamos County: • Ranked 19th in incidence of multiple myeloma and • 19th in mortality among the 33 counties in New Mexico from 1970 to 1996. • In recent years there has been about one case per year in the county. 134 in NYC. Rio Arriba County There have been very high rates of multiple myeloma reported in Rio Arriba County for both cancer incidence and mortality. Rio Arriba County: • Ranked 5th highest in incidence of multiple myeloma and • Highest in mortality among the 33 counties in New Mexico from 1970 to 1996.
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Myeloma As A Form Of Leukemia March 7, 2011. www.bloodjournal.org The diagnosis of multiple myeloma was suggested. However, repeated x-ray examination of the skeleton showed no abnormalities at any time, and the serum proteins were low (albumin 3.4 Gm per cent to 4.2 Gm. per cemt; Features Of Leukemia In Multiple Myeloma globulin 1.0 Gm. per cent to 2.2 Gm. per cent). The congo red test showed 45 percent retention. The patient’s Diffuse infiltration in multiple myelotna, without circumscribed tumor formation course was one of rapid deterioration marked by progressive azotemia (B.U.N. up to 150 mg. per cent). She died in March 1945. Autopsy revealed no gross lesions in the skeleton. Microscopic examination of sections of It has been shown by many observers that in addition to the well known circumscribed tumor formation, diffuse rib sternum vertebrae showed marrow largely replaced by plasma cells, trabeculae thin and amyloid deposited infiltration of the bone marrow also exists in multiple myeloma. Such cases of diffuse infiltration without any in the wallls of the vessels. Amyloidosis was the most important extraskeletal finding. It was most generalized, evidence of circumscribed tumor formation are known. involving all blood vessels, connective tissue in lungs, ovaries, kidneys, thymus, smooth muscles of most Occasionally cases of multiple myeloma have been viscera, and the cardiac muscle. The pathological observed where the bones appear normal. The spongy diagnosis was plasma cell myeloma, diffuse type; trabeculae are numerous and the cortices are not noFor the Study at: http://www.leukemia.org/graphics/National/MyelomaSlideDeckOrlowski.pdf atypical amyloidosis. So there’s credible data to sugticeably thinned. The skeletal roentgenograms taken gest that Myeloma and Leukemia are quite similar during life in such cases may show at most some difcancers one often mistaken for the other with highly fuse osteoporosis, and do not reveal anything even detailed analysis necessary to make an accurate diremotely suggestive of the picture which is accepted agnosis. as being typical of multiple myeloma. In these cases, Disease Complications only the marrow is modified and replaced diffusely by a tissue which on histologic examination of aspiMyeloma patients may have problems with: ration material is proved to be nyelomatous tissue. Other cases show some thinning of the cortices as well as great reduction of the spongy trabeculae, but they still may have smooth and undistended bone contour. The roentgenograms show vague mottled rarefaction and thinned cortices. These cases are transitional to the full-fledged picture with multiple areas of bone destruction in typical cases of exuberant growth of myelomatous tissue. Lack of circumscribed tumor formation does not rule out the possibility of multiple myeloma. The case reported below is an instance of such diffuse infiltration of bone marrow without apparent evidence of bone destruction. It emphasizes the importance of bone marrow studies in any case of atypical amyloidosis, with or without evidence of bone lesions. • Infections. Myeloma patients may have more infections. This is because myeloma cells do not make antibodies to fight infection. Patients should follow the doctor’s advice about how to reduce their risk. The doctor may give antibiotics to treat infections. • Bone pain. Myeloma may cause bone pain. Drugs called bisphosphonates (Aredia® or Zometa®) may help. Bisphosphonates work by blocking the myeloma cells from making the bones weak. • Kidney problems. Myeloma patients have a protein called light chains or Bence Jones protein. Myeloma patients may also have high levels of calcium in their blood. Each of these can damage the kidneys. The doctor will check the patient’s kidneys.

Is Myeloma A Form Of Treatable Leukemia?

• Acute myelogenous leukemia (AML). A small number of myeloma patients develop AML. Case 1. M. S. 38462., white female, admitted with signs of renal insufficiency. In 1944, bone marrow aspiration repeatedly revealed from 12. to 27 per cent plasma cells. Soon Bence-Jones proteinuria was also noticed. External Links: Blood examination showed moderate normocytic anemia, and occasional plasma cells in the smear. Later a leukemoid picture developed: white blood count 25,000; myelocytes 5 percent; nonsegm neutroph 55 percent; lymph 3 percent; plasma cells 1 percent. Terminally plasma cells increased to 20%. The plasma cells in the blood were morphologically of the same type as those in the bone marrow. http://www.leukemia.org/all_page?item_id=7032 http://www.leukemia.org/graphics/National/MyelomaSlideDeckOrlowski.pdf http://bloodjournal.hematologylibrary.org/cgi/search?sortspec=relevance&fulltext=Myeloma+Ground+Zero&x =0&y=0

Beryllium
By John Lerch Fly you to the stars, we said we would. Kill us all, you said you could. So find we did another way; and here on earth, you do stay. The children from Chernobyl

Beryllium’s Public Relations Problem: Protecting Workers When There Is No Safe Exposure Level David Michaels, PhD, MPH Celeste Monforton, MPH In a dramatic announcement on a national television news magazine in April 2000, Bill Richardson, Secretary of the U.S. Department of Energy (DOE), acknowledged that his agency collaborated with the beryllium industry to defeat a 1975 attempt by the Occupational Safety and Health Administration (OSHA) to reduce workers’ exposure to beryllium, a collaboration that was brought to public attention in a 1999 investigation by Toledo Blade reporter Sam Roe. “Priority one was production of our nuclear weapons,” Richardson stated. “[The] last priority was the safety and health of the workers that build these weapons.” The Secretary’s declaration was remarkable; rarely do the most senior officials in government admit deception that resulted in death and disability of its own citizens. Yet, for those in the public health community, the Secretary’s candid announcement was long overdue. Scores of workers employed in the production of nuclear weapons had been diagnosed with chronic beryllium disease (CBD), a progressive and irreversible inflammatory lung disease, and there was increasingly powerful evidence that CBD was associated with exposure at levels below the permissible exposure limit in place at the time. In response to this evidence, the beryllium industry waged a concerted campaign to delay a more protective workplace exposure standard. Eventually, when the scientific evidence became so great that it was no longer credible to deny that workers developed CBD at levels permitted by an outdated exposure limit, the beryllium industry responded with a new rationale to delay promulgation of a more protective standard. In the television interview, Secretary Richardson described how DOE was changing course, lowering the level that triggered protection for beryllium-exposed workers in the U.S. nuclear weapons complex from 2.0 μg/m3 to 0.2 μg/m3. The agency’s new Chronic Beryllium Disease Prevention Program was designed to provide further protection for workers from a substance so insidious that no safe level of exposure has ever been established. The DOE rule covers only workers employed in the nuclear weapons complex. Although OSHA has acknowledged the inadequacy of its present workplace beryllium exposure standard, which generally applies to workers in the private sector, the agency has not updated it. Researchers at the National Institute for Occupational Safety and Health (NIOSH) have estimated that there are between 28,000 and 107,000 private-sector workers potentially exposed to beryllium in the U.S.; all but 1,500 of these workers are employed outside the primary beryllium industry. This case study presents a history of the knowledge and public policy concerning the prevention of berylliumrelated disease, focusing primarily on the role of the U.S. beryllium industry in shaping the policies of the regulatory system. A similar investigation has been performed in the United Kingdom. The present study is based on a review of documents and on the personal knowledge of one of the authors, who, as Assistant Secretary of Energy for Environment, Safety and Health, directed the agency’s efforts to issue a stronger beryllium exposure limit and develop a program to provide compensation payments to workers with CBD. Some of the documents cited were obtained from government files and others were provided by attorneys who obtained them in litigation. The First Berryllium Workplace Exposure Limit The first significant industrial use of beryllium occurred in the 1930s, in the production of fluorescent lamp tubes. Soon after the metal was first introduced, at least 45 workers from fluorescent lamp factories in Massachusetts

developed a form of chemical pneumonitis now known as acute beryllium disease (ABD); some died from the disease. It quickly became apparent that workers could not safely work with beryllium without respiratory protection. Beryllium’s importance grew dramatically with the Manhattan Project — the secret initiative to construct atomic weapons — and the subsequent growth of the nuclear weapons industry, fueled by the Cold War. This lightweight metal is a vital component of nuclear weapons. Beryllium slows down the speed of neutrons released when the uranium atom is split in the atomic chain reaction; this action facilitates the splitting of more atoms, thereby increasing a weapon’s power or “yield.” External Link: http://www.defendingscience.org/David-Michaels-bio.cfm Berrylium At Ground Zero And Lower Manhattan The chart on the following page shows Berrylium levels for Lower Manhattan of from 1.8ppm to 4.2ppm with an average of 2.96ppm. Final Report on Carcinogens Background Document for Beryllium and Beryllium Compounds December 16 - 17, 1999 Meeting of the NTP Board of Scientific Counselors Report on Carcinogens Subcommittee Prepared for the U.S. Department of Health and Human Services Public Health Service National Toxicology Program Prepared by Technology Planning and Management Corporation Durham, NC under Contract Number NOI-ES-85421 Carcinogenicity Beryllium and beryllium compounds are known to be human carcinogens, based on findings of increased risk of lung cancer in occupational groups exposed to beryllium or beryllium compounds (Steenland and Ward 1991; Ward et al. 1992) and supporting animal data (IARC 1993; Finch et al. 1996). The epidemiologic evidence supports a conclusion that beryllium and beryllium compounds are carcinogenic to humans. An association with lung cancer has been consistently observed in several populations, with an excess risk of 1.2 to 1.6. Higher risks are found in groups with greater exposure or longer time since first exposure, which are dose-response patterns that support a causal relationship. Acute beryllium pneumonitis, a marker for high exposure to beryllium, is associated with elevated lung cancer rates, with an excess risk of 2.3 (Steenland and Ward 1991). Although smoking is a potential confounder, no evidence was found in any of the published epidemiology studies to indicate that the prevalence of smoking in any of the exposed cohorts was substantially greater than in the referent populations. Animal experiments have shown consistent increases in lung cancers in rats, mice and rabbits chronically exposed to beryllium and beryllium compounds by inhalation or intratracheal instillation. Osteosarcomas have been produced in mice and rabbits exposed to various beryllium salts by intravenous injection or implantation into the bone. Other Relevant Information Beryllium compounds were not mutagenic in a variety of Salmonella tester strains. However, beryllium compounds induced genetic transformations in a variety of mammalian cells, in vitro. The genetic transformation effects of beryllium may be mediated by binding of ionic beryllium to nucleic acids that can produce infidelity in DNA replication.

Identification Of Metabolites Beryllium metabolites per se have not been identified or studied. Snow (1992), however, reviewed effects of beryllium and beryllium compounds on cellular immunity and nucleic acid metabolism. This analysis compared beryllium with the carcinogenic metals, nickel and chromium. It was suggested that insoluble beryllium, engulfed by activated phagocytes, can be ionized by myeloperoxidases. Reactive oxygen intermediates formed in this inflammatory reaction to beryllium can bind to nucleic acids and interfere with the fidelity of DNA synthesis (Lansdown 1995, Leonard and Lauwerys 1987). Uses Beryllium’s earliest application was as a window for X-ray tubes. Because beryllium is relatively transparent to X-rays, these tubes were of the highest standard. Beryllium was then used in aircraft brake manufacturing because of its high specific heat (four times that of steel). Beryllium has a low density yet is very stiff, which results in dimensional stability. Because of these unique properties, it is used in missile, aircraft, and spacecraft guidance systems. Beryllium also is used in test reactors, tokamak reactors, and fusion reactors because it has a combination of high neutron multiplication, low absorption, and high scattering characteristics (Rossman et al. 1991). Around 72% of all beryllium is used to produce beryllium-copper alloys (WHO 1990). While the alloy retains copper’s desirable properties (corrosion resistance and thermal and electrical conductivity), addition of beryllium significantly increases the strength of the alloy. Few, if any, other types of copper alloy exhibit as great an increase in strength as beryllium-copper alloy. Because of the strength of this alloy, it can be used in many demanding applications, from military and commercial landing gear to oil field drill collars and drilling bit friction bushings (Rossman et al. 1991). Beryllium-copper alloys do not spark and are nonmagnetic. Non-sparking tools made of beryllium-copper alloy can therefore be used in explosive environments where sparks from steel-to-steel contact must be avoided (IARC 1993). Soil Beryllium is the 44th most abundant element in the Earth’s crust (IARC 1993). Beryllium concentrations in the Earth’s crust are estimated at 2.6 ppm. Atmosphere Atmospheric background concentrations of beryllium have been reported to be less than 0.1 and 0.2 ng/m3. Air samples taken over 100 cities in the U.S. from 1964 to 1965 did not contain detectable amounts of beryllium. From 1977 to 1981, average air concentrations of beryllium were around the limit of detection (0.03 ng/m3). From 1981 to 1986, beryllium concentrations at urban monitoring stations exceeded of 0.03 ng/m3, ranging from 0.11 to 6.7 ng/m3. Atmospheric concentrations of beryllium are higher around beryllium processing plants than in other areas. The concentration of beryllium in air near a Pennsylvania factory averaged 15.5 ng/m3, with a maximum of 82.7 ng/m3, whereas the background concentrations in several locations in the area averaged only 0.2 ng/m3 (IARC 1993). The average air concentration of beryllium in the United States is 0.03 ng/m3, and the median concentration in cities is 0.2 ng/m3. According to a survey by the National Air Surveillance Network, atmospheric concentrations of beryllium (between 1977 and 1981) were > 0.1 ng/m3 in 50 U.S. cities, with the highest average being 0.4 ng/m3 in Dallas, Texas, in 1979 (ATSDR 1993). The mean of 2.96ppm for Beryllium (chart at right) in the USGS sampling data. External Link: http://ntp.niehs.nih.gov/ntp/newhomeroc/roc10/BE.pdf

Inside Chernobyl I’m not a great fan of video but the few videos linked below provide interesting views inside the various Chernobyl reactors and you’ll find more videos listed alongside these so that you can get a better idea of the current state of the reactor site. Chernobyl is a conveniently forgotten human error of vast proportions that will remain uninhabitable for 10s of 1000s of years. http://www.youtube.com/watch?v=-yry8oH__sM&feature=related http://www.youtube.com/watch?v=Gmn8La6AD-0&feature=related http://www.youtube.com/watch?v=otFQcmE3G5s&feature=related http://www.youtube.com/watch?v=X2Z3wlT5vWA&feature=related

20 Years After Chernobyl ~ The Ongoing Health Effects ~ The IAEA wants to downplay the consequences An Interview with Keith Baverstock The Low Dose Issue By Keith Baverstock For more than 110 years we have been able to generate ionising radiation and for 3.8 billion years life has been exposed to natural radioactivity. We know that exposure to high doses at high dose rates is detrimental to health and we still appear to be on a learning curve in that respect. From believing in the early 1970s that hereditary disease and leukaemia were the only late health effects we now know that solid cancers and non-cancer diseases are also caused. This is primarily due to the study of the survivors of the atomic bombings in Japan. What is much more debated is “what are the effects of low doses of radiation delivered at low dose rates”? This is the kind exposure that arises from the environment both in the form of natural radiation and man made sources, such as releases from nuclear reactors. This is an exposure range in which epidemiology is rather a limited and blunt tool. Regulatory bodies which control the exposure of the public to these sources of radiation assume that no exposure, however small, is without a finite risk. This is known as the “Linear No Threshold” or LNT, hypothesis. There is much misunderstanding as to what this means but essentially we can say that it dictates that at low doses, <50mGy, the dose response will be linear from zero dose. What LNT does not stipulate is the slope of that line and there is no implications regarding how to interpolate from this Dr. Keith Baverstock dose range to the higher doses (>200mGy) where the epidemiological data are more secure. The International Commission on Radiological Protection, ICRP, assumes, for cancer, that this initial dose response would have half the slope of the direct linear extrapolation of the Japanese bomb survivor data. This is contested as there is no specific evidence to support it. Some argue that there is evidence that at low doses there is in fact a threshold and some even that low dose exposures can be beneficial. My current view is that although there are a few specific circumstances where there appears to be a threshold, bone cancer after internal exposure to radium-226 is an example, in general the LNT hypothesis applies. In this area selective use of the evidence can be used to support almost any argument. Of course for very low doses the risks are also very low and thus, there being few aspects of life that are without risk, some level of risk should be regarded as acceptable. This emphasizes the importance of understanding the effects of ionizing radiation in order to confidently assess risk in the many circumstances in which unavoidable exposures might arise. Long-time head of the Department for Radiation and Health of WHO IPPNW: What do you think about the current WHO/IAEA study on the consequences of Chernobyl? Baverstock: My main criticism is that the study claims to close the case on Chernobyl. But only 20 years have passed so far. This period of time is a much too short to make final conclusions. Just consider that twenty years after the atomic bombing of Japan, we only knew that leukaemia was a consequence of radiation. 24 years later, we saw the rise in other types of cancer and 45 years later we saw the non-cancer diseases appear.

“what are the effects of low doses of radiation delivered at low dose rates”?

Furthermore, the authors claim that thyroid cancer can be healed in 99% of all cases. That is not the point, because we don not yet know if more lethal types of thyroid cancer might develop. Already, we see changing patters of histological samples and types of thyroid cancer. We see different latencies, which could suggest different types of cancers. A disease like thyroid cancer is not something trivial, as the study suggests. For a child, this is a severe burden during its childhood. The damage associated to this is being underestimated. It is much too early to close the case on Chernobyl. (…) Another strange effect is the micro-satellite instability that has been discovered in children of fathers who were exposed to radioactivity in Chernobyl. A similar phenomenon was also established in mice. We do not know if a health deficit is directly connected with this genetic mutation, but it is a sort of “transgenetic genome instability” that gets weaker and weaker each generation. IPPNW: What about other health effects? Baverstock: There have not been any serious and large enough studies done on the appearance of solid tumors, like breast cancer, gastric cancer or lung cancer. No one has dedicated himself in an objective way to the potential effects. Instead, you can find within WHO a blindness and condescending way of treating the subject. This worries me a lot, also because it has led to an atmosphere where the WHO study is being cited by the press to convey a sense of “it’s not as bad as we thought after all”. IPPNW: The IAEA has published a press statement on the study. What is your role? Baverstock: The IAEA wants to downplay the consequences of the accident. The press release diminishes the effects of Chernobyl even more than the study itself. This is completely unacceptable. During the meeting of the Chernobyl Forum in Vienna in September of 2005, there was immediate criticism from the audience after the press release was presented. Many were very surprised. IPPNW: Does the IAEA have an inherent conflict of interest? According to its statutes, the agency’s job is to promote the use of civil nuclear energy around the world. Baverstock: Officially , the IAEA would say that it is completely neutral regarding nuclear energy and that her mandate only refers to the promotion of nuclear technology – such as medical radiation therapy. But many of the really competent members of IAEA are strong proponents of nuclear energy. They almost religiously believe that nuclear energy is a good cause – of course such people are attracted by an organization like IAEA. IPPNW: Has the contract between IAEA and the WHO, which created a type of censure, led to a suppression of information? Baverstock: I don’t know much about that. I find the contract relatively benign, compared to the real life cooperation between the two organizations. The problem is that the top level of the IAEA is competent in regards to nuclear questions while the WHO is not. The WHO is subdued in discussions with IAEA and due to hierarchical reasons, the low-level WHO-experts are not included in the relevant sessions. This leads to a situation, where, for example, water-experts led the radiological project of WHO. IPPNW: Who could run objective studies on the health effects of Chernobyl? Baverstock: The WHO can not. She does not have the competence and has become much too political in recent years. There would have to be an international consortium with international cooperation. A single country cannot do this. The Interview above was conducted by Dr. Ute Watermann, Spokeswoman of IPPNW Germany

Lessons From Chernobyl an article by Paul Webster that appeared in “The Nation” June 8th, 2003 Many scientific questions arising from the disaster “have been largely ignored,” according to Keith Baverstock, a senior World Health Organization (WHO) radiation scientist. In man ways, the story of the scientific response to Chernobyl reads like an intellectual echo of the disaster itself. Soviet efforts to cover up the disaster prevented immediate collection of basic data, while its failed efforts to relocate people from radioactive areas in Russia, Belarus and Ukraine left 200,000 people still living in the affected areas today. In 1989, its credibility shattered, the Soviet government invited the UN-sponsored International Atomic Energy Agency (IAEA) to review health impacts. Working with inadequate Soviet data, in 1991 the IAEA reported that no health problems could be linked to the disaster. And yet, according to Baverstock of the WHO, in

1990 the IAEA experts knew of twenty cases of rare childhood thyroid illness in Ukraine. Next came the WHO, backed with $20 million from Japan to gather data and address thyroid disease, blood disease and brain damage in utero. But funds ran out in 1995. An international thyroid project launched by the WHO and the European Union in 1992 had similarly stalled, as did later efforts by other international bodies, including the G7 and the Organization for Economic Cooperation and Development. Baverstock notes that about the only interested party that has never participated in Chernobyl research is the nuclear industry itself. The latest piece of bad news comes from the UN Scientific Committee on the Effects of Atomic Radiation, which, while charged with monitoring Chernobyl science, appears to be disintegrating. UN funding slashes meant UNSCEAR had to cancel its annual meeting last year, and commission member Lars Eric Holm warns that cuts will “seriously affect” future research. Governments in Japan, the United States, the Netherlands and Germany all cur-

rently support worthy short-term studies, mostly focusing on thyroid cancer. But with decades of impacts ahead, and local officials concerned that breast cancer and genetic irregularities are emerging, there remains no concerted long-term research plan. Nor have governments in the directly affected countries helped much. Russia recently declared its radioactive zone “clean,” despite high radiation readings in many populated areas. In Belarus, the government’s approach is to try to lure people back into the radiation zones with tax breaks. Ukraine is investing in new Russian reactors while ignoring calls for more research. Last year, UN Undersecretary General Kenzo Oshima expressed the hope that “the international community may be moved to action by a healthy combination of compassion and enlightened self-interest.” But nobody has committed any cash in response. At the Bryansk diagnostic center in Russia’s radioactive zone, chief geneticist Nikolai Rivkind said recently, “The Chernobyl experience--tragic as it is--should be a goldmine for world science.” Standing in a threadbare lab where Internet access is as severely rationed as every other research tool, he added, “We’ve got maybe two years at most left to get organized. I’m losing hope.” The Cover Up by Alex Rosen The first catastrophe of Chernobyl was the meltdown itself. The second catastrophe of Chernobyl was and still is the subsequent cover-up. Hans Blix, former head of the International Atomic Energy Agency, charged with the promotion of nuclear energy, stated after the Chernobyl meltdown became public that “the atomic industry can take catastrophes like Chernobyl every year”. This cynical slap in the face to the hundreds of thousands of victims of the accident seems to remain the dogma of the IAEA until today. The effects of the accident are still being suppressed, played down and minimized. Even today, the IAEA claims there were only 56 deaths. Meanwhile, hundreds of thousands of people are still are being affected: in Ukraine, Belarus, Russia, Poland and other western and northern European countries. Many victims have been neglected and remain without any help at all. Even

worse: the IAEA has just recently called for a stop of aid to the victims in order to prevent what it calls victimmentality. In reality, the organization’s sole aim is to promote nuclear energy and the pictures of tens of thousands of irradiated children with leukaemia don’t really fit into the picture of clean energy. The IAEA, an organization founded and funded in order to “promote safe, secure and peaceful nuclear technologies” claimed in its report in 1991 that the population of the areas surrounding Chernobyl were “generally” healthy and there was nothing to fear. Another IAEA report in 2000 again took this stand, stating that with only a few cases of treatable, non-lethal thyroid cancer amongst children, no scientific evidence could be found to support the belief of rising cancer incidence or mortality. Following a recent conference of the Chernobyl Forum, an expert panel staffed with government envoys of the three directly affected countries and some UN agencies including the International Atomic Energy Agency (IAEA), the following excerpts could be read in the world press: “No evidence or likelihood of decreased fertility among the affected population has been found, nor has there been any evidence of increases in congenital malformations that can be attributed to radiation exposure.” “Poverty, lifestyle diseases now rampant in the former Soviet Union and mental health problems pose a far greater threat to local communities than does radiation exposure.” Dr. Michael Repacholi, Manager of WHO’s Radiation Program was quoted as follows: “The sum total of the Chernobyl Forum is a reassuring message.” He explains that there have been 4,000 cases of thyroid cancer, mainly in children, but that except for nine deaths, all of them have recovered - a survival rate of almost 99%. Otherwise, the team of international experts found no evidence for any increases in the incidence of leukaemia and cancer among affected residents. (…) The health effects of the accident were potentially horrific, but when you add them up using validated conclusions from good science, the public health effects were not nearly as substantial as had at first been feared. (…) If we do not expect health or environmental effects, we should not waste resources and effort on low priority, low contamination areas,” he explains. “We need to focus our efforts and resources on real problems.”

Reactors Around The World

IPPNW and many other organizations, states and institutions like the Belarus National Cancer Registry or the Centre for Russian Environmental Policy of the Russian Academy of Sciences have strongly objected to this cynical way of treating the Chernobyl meltdown, including the government of Ukraine. In many cases, the IAEA report is based on studies of more than 10 years of age, without taking into account newer scientific research. Numbers for dosimetry counts of the population are not available and the report thus relies on approximations, without clearly stating this. Mean averages are being created over vast populations in huge territories without knowing any concrete numbers. Health effects outside of the three countries were not even considered and significant amounts of data still remain classified and cannot be reviewed by outside scientists. Therefore, the results of the IAEA studies cannot be formally disproved but have to either be believed or not. Even UN Secretary General Kofi Annan apparantly does not really take the IAEA report seriously: “…the exact number of victims may never be known, but 3 million children require treatment and… many will die prematurely… Not until 2016, at the earliest, will be known the full number of those likely to develop serious medical conditions… because of delayed reactions to radiation exposure… many will die prematurely... Despite frequently cited statistics about the rate of cancer screenings and other medical follow up, few official attempts were undertaken to truly assess the results of radiation and many NGOs in the area, as well as the institutes cited in this paper criticize the publication of IAEA statistics, which are not based on any real facts. Fact is that a vast majority of the population is not being screened for cancer, is not receiving regular check ups, ultrasound exams or other types of secondary preventive measures. What’s worse, the IAEA is going public these days with statements ridiculing the so called “radiophobia” of the population and calling for an end to aid programs, which, according to the IAEA report of 2005, only serve to instill a victim mentality in a totally healthy population – a claim not only cynical, but potentially dangerous for the health of the affected population.

Kurmanova, Russia Ramzis Faisullin (left), 16 years old: “I don’t like to go to school because the boys call me bad names. The girls avoid me and don’t want to go out with me. I hope I will not have children who look like me. Gomel, Belarus Sisters Irina (19) and Yelena (24) Patuchenko (above) were both diagnosed with brain tumors in 1998. Both girls now have thyroid problems. Mother Marina Pattuchenko: “We didn’t eat mushrooms. We didn’t swim in the river. After the Chernobyl accident we went as far away as possible. We went to Russia and even to Dagestan, but we should never have returned to this terrible place.

the IAEA is going public these days with statements ridiculing the so called “radiophobia” of the population and calling for an end to aid programs

Arguments Against Nuclear Energy by Alex Rosen from a speech delivered in the former German Parliament building in the opening of the scientific congress “Timebomb Nuclear Energy - 20 years of Chernobyl” Nuclear energy is not a smart alternative to fossil fuels Nuclear Power Is Limited Like fossil fuels, nuclear power depends on non-renewable and finite resources. The world’s resources of Uranium will not last more than a few decades, especially now that the US is building new plants, China is expanding rapidly and countries like India are also talking about increasing their nuclear energy production. The fast breeders have proven not to work efficiently and so the reprocessing of nuclear waste produced by the plants does not seem to be an alternative for the future. Why bind ourselves to a limited resource, which could spur similar conflicts over spare resources like oil is doing now when we can ensure the use of unlimited natural resources for generations to come? The motto should be: “Peace through sun and wind instead of wars through uranium and oil”… See also: Facts on Nuclear Energy Nuclear Power Is Not Clean People often times think that nuclear energy is the “clean alternative” to fossil fuels, but that’s not true… only because it doesn’t produce CO2, doesn’t mean that it’s healthy. In fact, radiation is pretty much the most unhealthy thing you can imagine and it’s still not clear how safe nuclear plants really are or how nuclear waste is best stored away. Scientists have shown increased rates of leukaemia in the children of nuclear power plant workers. Every month, accidents happen in power plants. In fact, experts say that it’s only a matter of time before we have another accident like Chernobyl – or worse. In the end, there is no 100% safety anywhere and the risks attached to nuclear power with its long half life and its effects for generations to come are so much graver than with any other form of energy. See also: Facts on Nuclear Energy Nuclear Power Is Expensive Subsidies for nuclear research have by far exceeded the subsidies for any other type of energy in the last 50 years. The nuclear industry knows it: without the heavy state subsidies, nuclear power would not be a very good product to invest in. Nuclear power produces costs incomparable to any other type of energy – environmental costs, health detriment, tons of radioactive material that needs to be carried around the country and hidden in salt mines for thousands of years, millions of dollars worth in costs carried not by us but by future generations, not by the companies producing “cheap energy”, but by society, the state and our children. See also: Facts on Nuclear Energy Nuclear Power Is Superfluous Right now, nuclear power plants produce a little more than 2% of the world’s power. A dispensible power source, if you ask experts. It’s not the future – it’s the past. Why invest in a technology that supplies energy for only 40 years when there are numerous opportunities to harness the renewable energy sources like wind, solar power, water and terrestrial heat? The EU is already calculating the development of energy supply and demand without nuclear energy for the next few decades - most companies have also realized that the nuclear age is over. Nuclear power plants can only be built in states, where there is the political will to pay the higher price in order to appease the nuclear industry (Finland) or develop nuclear weapons (USA, Israel, Iran, North Korea).

“24 years later, we saw the rise in other types of cancer and 45 years later we saw the non-cancer diseases appear.”

Nuclear Energy Is A Health Hazard The Risk Of Another Meltdown In Europe Is 16% Sellafield, Three Mile Island, Chernobyl, these names ring in most people’s ears. Just three examples of nuclear accidents, which proved to the world that the mantra of safe nuclear power is nothing more than that – a mantra. The German Risk Study on Nuclear Power Plants showed that the risk of a worst-case meltdown in a modern German nuclear power plant running for 40 years is 0.1%. Taking into account that there are more than 150 power plants in operation around Europe, the risk of a meltdown occurring in one of these within the time span of 40 years is therefore 16%. See also: Risk of another nuclear meltdown. Another Spill In Sellafield The thermal Oxide Reprocessing Plant (THORP) in Sellafield recently reported an 83,000 litre leak of a highly active uranium-plutonium-mix over the course of 9 months starting in August of 2004. This amount of radioactive material would have been enough for twenty nuclear bombs. In 1983, an independent team of investigators found that the village of Seascale, where a lot of the workers families of the nearby Sellafield Nuclear Engineering Centre live, the rate of childhood leukaemia is 10 times that of the national average. The Committee on Medical Aspects of Radiation in the Environment (COMARE) had earlier found strong evidence for a correlation between the work in the nuclear plant and the rate of childhood leukaemia in workers’ children. (www.comare.org.uk) Going even further, a clear dose-effect relation between the amount of irradiation of the father and the rate of leukaemia in the children was established. (Gardner, Martin et al. Results of case-control study of leukaemia and lymphoma among young people near Sellafield nuclear plant in West Cumbria. BMJ 1990; 300:423-9) The nuclear energy industry countered these scientific findings by arguing that the increased rate of leukaemia in the village of Seascape, where many of the workers of the nuclear plant live, was caused by migration of urban population to the countryside and not local factors like irradiation and genome instability, an argument not held up by scientific evidence, but prominently featured by local media as the explanation for the increased leukaemia rates. However, other scientific research also adds to the suspicion that radiation of the workers could be the cause for increased mortality in the region. A study by Parker and Pearce confirmed the increase in stillbirths amongst families working for the plant (Parker, L., Pearce MS. Stillbirths among offspring of male radiation workers at Sellafield nuclear reprocessing plant. Lancet 1999; 354:1407-14) To read more about the Sellafield case, take a look at the following scientific journals: New Scientist 29 May 1999, New Scientist, 15 November 1997 and CORE Briefing 10.99, 10 June 1999. See also: Living in the Shadow of Sellafield The Meltdown Of Chernobyl The first catastrophe of Chernobyl was the Meltdown itself. On Saturday, April 26th, 1986 at 1:23 am, Block 4 of the nuclear power plant at Chernobyl explodes. 180,000 kilograms of highly radioactive material is inside the reactor at the time - an amount equal to 1,000 Hiroshima bombs. At least 200 different radioactive isotopes are catapulted into the atmosphere and contaminate 23% of the state of Belarus, some parts of Russia and Ukraine, as

well as regions of Poland, the Czech Republic, Scandinavia and southern Germany. Most of Europe receives additional radiation and even as far as North America, a significant rise in the daily intake of radiation can be noted. 800.000 people were used by Soviet authorities to clean up the rubble of Block 4 – exposing them to radiation doses comparable to the victims of Hiroshima and Nagasaki. Up to this day, children in the region eat contaminated food, live in contaminated houses, play in contaminated woods and breathe contaminated dust. The effects: a significant rise in all types of cancer, thousands of deaths, a sharp increased in the number of spontaneous abortions, stillbirths, and childhood mortality, a growing number of birth defects and genetic abnormalities, disturbance and retardation of mental development, a growing number of neuropsychiatric diseases, blindness, endocrine diseases, diseases of the respiratory, cardiovascular, gastrointestinal, urogenital systems as well as higher depression and suicide rates. The second catastrophe of Chernobyl is the subsequent cover-up. The effects of the accident are still being suppressed, covered up, played down, minimized. Even today, the IAEA claims there were only 56 deaths. Hundreds of thousands were and still are being affected: in Ukraine, Belarus, Russia, Poland and other western and northern European countries. Many victims have been neglected and remain without any help at all. Even worse: the IAEA has just recently called for a stop of aid to the victims in order to prevent what it calls victimmentality. In reality, the organization’s sole aim is to promote nuclear energy and the pictures of tens of thousands of irradiated children with leukaemia don’t really fit into the picture of clean energy. Chernobyl should have been the beginning of the end of nuclear energy. The Chernobyl catastrophe should be synonymous with the understanding that nuclear energy is neither technically under our control, nor can it prevail politically. The civilian use of nuclear energy is inextricably linked with severe health, security, ecological, political, economic and social risks. See also: Chernobyl Research and Power Point Presentation a clear dose-effect relation Nuclear Power Powers The Bomb

With most technologies used in nuclear energy being dual-use technologies, the sharp line between civilian and military nuclear research doesn’t exist. Examples like North Korea, Iran, Pakistan, Israel or India should have shown the world that countries possessing nuclear energy programs have absolutely no problem of developing military nuclear projects without a lot of trouble and develop nuclear weapons under covert civilian nuclear programs. See also: Two sides of the same coin Nuclear Power Contributes To War Like stated above, the chances of a resource-driven aggression over uranium could well be ahead of us if we rely on this finite source of power. Also, with so much nuclear waste around, the easy disposal in form of depleted uranium shells and ammunition is a (not a very pacifist) means of getting rid of radioactive material. Because nuclear weapons require highly enriched uranium, a civil nuclear program is a good way for a country to acquire nuclear weapons. Countries like the USA, Russia, Israel, India, Pakistan, Iran and North Korea have shown how it works – and how the right to civil nuclear programs has greatly contributed to restarting the Nuclear Arms Race. As long as there is nuclear power and as long as countries persist on their right to acquire civilian nuclear energy programs, which the NPT gives them, the number of nuclear weapons states will increase. Already, the number
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has risen from just five to seven (with India and Pakistan) and now to eight (with North Korea) and possibly to nine (with Iran) in the next few years – always keeping in mind that Israel also has nuclear weapons but doesn’t admit it and that countless other countries have the “nuclear option” of turning their civilian into a military program, dropping out of the NPT like North Korea has done and begin testing. Instead of addressing its starving populations and investing in development and education, countries like China, India, Pakistan or North Korea are spending billions on nuclear programs aimed at gaining more political clout. Also, in the days of international terrorism, nuclear power plants have become attractive targets for people seeking to cause harm to innocent people just to make a statement. On 26 April 1986, reactor # 4 at the Chernobyl (Chornobyl) Nuclear Power Station (left), 100 km north from Kiev, blew up during a routine daily operation. Nearly nine tons of radioactive material - 90 times as much as the Hiroshima bomb - were hurled into the sky. Winds over the following days, mostly blowing north and west, carried, fallout into Belarus, as well as Russia, Poland and the Baltic region. The radioactive fallout affected 23% of Belarus, with 4,8% of Ukrainian territory and 0,5% of Russian land exposed. About 135,00 people were evacuated from a 30-km radius around the plant, with the peripheral areas remaining at a high risk of radioactive exposure. The reactor was enclosed in a concrete-and-steel sarcophagus. Over the following years about 600,000 people known as “the liquidators” worked on clean-up operations inside the 30-km zone. Although scientists agree that there is no risk of the sarcophagus exploding, the status of the estimated 180 tons of radioactive material trapped inside the nuclear power plant is still unclear. The status of the 600,000 “liquidators” is just now, in 2010-2011, being studied and the data is being compiled but this is not a well-funded or large-scale study. It’s carried out by people with empathy, a quality missing from the lives of those promoting nuclear energy as a safe alternative energy source. There is no safe nuclear energy source at this time. While Chernobyl was covered with a cement and steel sarcophagus, the World Trade Center bombing was covered by media lies alone.
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Agenda For Research On Chernobyl Health
This is included to show that the research regarding Chernobyl is still ongoing and much is still to be learned. We actually know very little. - This document is recent, dated from 2010 Project Proposals For Urgent Priorities The accident at the Chernobyl Nuclear Power Plant in 1986 took place in a European country, the radiation from the accident badly affected three European countries, and fallout from the accident reached every European country. Many hundreds of people were affected by direct whole body radiation through their work on the plant during and after the accident. Millions of people were exposed to significant levels of radiation from fallout, making this accident unique. The health consequences of radiation exposure may be long delayed, as shown from the study of atomic bomb survivors in Japan. The type and tissue distribution of the radiation from the bombs differs from that from fallout making the long term consequences of Chernobyl unpredictable. Without proper study of the consequences information of great potential scientific value and of great importance to radiation protection will be lost. In addition speculation will be unconstrained, and will influence public attitudes to the perceived dangers of radiation. With this background the EC sought advice on the requirements for future work on the health consequences of the accident. The ARCH programme was supported by the EC in 2008. The main deliverable was the production of a strategic research agenda (SRA) for studies of the health consequences of the Chernobyl accident. This would be carried out through the interaction of a core group with an international group of experts and advisors. During the development of the SRA some topics would be identified as of urgent high priority; these would be reported to the EC as the Work Package 1 deliverable. The Core Group has met on 4 occasions; it has identified 26 possible areas for research. Draft papers outlining the background, aims, details of a possible approach and methods that could be applied, together with potential roadblocks were prepared for each topic. The topics and the papers have been discussed at two meetings of the Expert group and Advisors, modifications were suggested and two additional subjects proposed by the experts. At the last meeting the priority to be given to each topic was assessed using agreed criteria, and five research proposals of the 28 were considered to be of short term priority. In addition, the experts regarded it as urgent to carry out small scale exploratory work in order that the feasibility and scope of three other projects could be adequately assessed for the SRA. Finally one infrastructure project was regarded as very important, but this part of this proposal involved international cooperation, including the USA. No progress could be made without an initial approach to the US National Cancer Institute, followed by approaches to the authorities in Belarus and Ukraine to see whether current US funded programmes in those countries which are being scaled back could be extended as joint programmes with the EC. The recommended projects are set out below. Background Study Approach The main health effect of radiation from the Chernobyl accident observed to date is a dramatic increase in the incidence of thyroid cancer in persons exposed as young people. Increases in the incidence of a number of other types of cancer, in particular breast cancer, have also been reported but have not yet been conclusively demonstrated to be related to radiation from the accident. Continued surveillance of trends in the incidence of cancers, including thyroid cancer, is an important priority to evaluate the public health impact of the accident and should continue Trends in diseases are most efficiently studied using ecological designs, relying on existing data from population based cancer registries to continuously monitor trends in those exposed at different ages. Incidence studies are more informative than mortality studies in capturing the full burden of diseases, in particular for cancers such as thyroid cancer that typically have very good survival. until the complete burden of this disease caused by the accident has been fully characterized. Objective To monitor trends in overall and site-specific cancer incidence in the affected areas including Europe as a whole. Justification This is the first (and hopefully last) occasion on which population exposure to non- negligible levels of radiation has occurred on such a scale. The number of thyroid cancers diagnosed among those who were children and adolescents at the time of the accident is unprecedented and the future of the endemic is an important public health and health services concern in the most contaminated countries, which must be evaluated. Surveillance of incidence trends for other cancers is also an important priority both in terms of public health and health care delivery planning and radiation protection research. Proposal To conduct routine surveillance of cancer incidence and mortality trends using existing data from population based cancer registries.

Abandoned military vehicles and helicopters dot the Russian landscape

Dosimetry Simple monitoring of tumour trends in populations does not require individual level doses. Average doses to the thyroid (so-called “passport doses”) have been calculated at the level of individual settlements in Belarus and contaminated regions of Russia and Ukraine and used in ecological studies to date. In Europe outside of the most contaminated countries, average doses have also been estimated. Thus adequate dose estimation is possible and available for future ecological studies. Feasibility Ecological studies are routinely conducted to examine disease trend over time. Given the existence of population based cancer registries in Belarus and in the most contaminated regions of Ukraine and Russia, as well as in many other European countries it is quite feasible to conduct this type of study in the Chernobyl context to determine future trends. Such studies are generally quite economical and can be conducted periodically in the future as the necessary data are collected routinely. Next Steps A project to monitor cancer trends should • Arrange a meeting of staff responsible for maintaining Chernobyl registries to review comparability of information and feasibility of harmonising data collected and approaches • Establish a trans-national steering committee to overview harmonisation, plan joint analyses and review proposals from other groups for use of data. Molecular Evolution and Molecular Epidemiology of Thyroid Tumours The greatly increased incidence of thyroid carcinomas in those exposed to fallout from the Chernobyl accident in the 3 most affected countries is well established. The WHO/IAEA 20 year conference estimated the numbers as 4,000 and these have been described as the largest numbers of tumours of one type due to one cause on one date that have ever occurred. A dose effect relationship has been demonstrated. The situation however is more complex than the simple statement that radiation to the thyroid causes thyroid cancer. It was shown in the first few years after the increase was noticed that the risk of developing thyroid cancer was strongly correlated with age at exposure, with the youngest exposed having the highest risk. The morphological type of thyroid cancer was virtually always papillary carcinoma, and the commonest molecular change identified was rearrangement of the RET oncogene. With increasing latency there have been changes in the morphology, in the molecular pathology and in the clinical behaviour of the tumours. In the first 20 years papillary carcinomas remain by far the most dominant type, the small drop in proportion that they form of all thyroid carcinoma could reflect a fall in the attributable fraction. However both the subtype of papillary carcinoma and the type of RET rearrangement have changed with increasing latency, with the solid type of papillary carcinoma linked to RET-PTC-3 becoming less frequent, and the classic type of papillary carcinoma linked to RET-PTC-1 becoming more frequent. The clinical behaviour of the papillary carcinomas has also become less aggressive with increasing latency. These changes make forecasting the future course of the epidemic difficult; it is likely that the subtypes of papillary carcinoma and the molecular findings will continue to change, and it is also possible that follicular tumours, both benign and malignant, or other thyroid tumour types such as anaplastic carcinomas or medullary carcinomas may show a radiation related increase in incidence. It is therefore important that as well as following the overall incidence of thyroid carcinoma, the changes in the morphology, molecular pathology and clinical behaviour continue to be followed, to give a complete understanding of the consequences of exposure of a large population to fallout from a nuclear accident. These studies however do not directly address two other important questions – are there specific changes in the tumour genome that are markers of radiation exposure, and are there germline changes which confer susceptibility to radiation induced thyroid cancers. Work so far has in general identified changes in the thyroid carcinomas found in populations exposed to Chernobyl fallout without adequate unexposed controls for the same ethnic background, so that for example it is difficult to know whether the relative lack of BRAF point mutation in the radiation related papillary carcinomas is due to the tendency of radiation to induce double strand breaks, a necessary precursor to the development of oncogenes activated by rearrangement, or solely to the young age of the patients investigated. The presence in a minority of the thyroid cancer patients exposed to Chernobyl fallout of a family history of thyroid cancer would suggest that germline changes conferring susceptibility to the development of thyroid cancer could be relevant. Germline mutations conferring susceptibility specifically to radiation induced thyroid carcinoma might not be associated with a family history of thyroid carcinoma, other than an increased risk for exposed siblings. Little is known of the genes associated with non-radiation induced familial papillary thyroid carcinoma other than in certain specific types, current studies are investigating the role of germ line DNA polymorphisms in the susceptibility to thyroid cancer. A great deal is known about the genes involved in repair of radiation induced damage to DNA, see for example recent reviews. Polymorphisms in two genes involved in double strand break repair, CHEK2 and XRCC3, have been associated with an increased risk for thyroid cancer. The suggestion that the increased incidence of thyroid cancers after radiation exposure is primarily due to the induction of double strand breaks which give rise to oncogenic mutations, and that the presence of germline changes reducing the efficiency of double strand break repair confers increased susceptibility to radiation induced thyroid cancer is an attractive and testable hypothesis. Objective To understand the mechanisms by which radiation-induced DNA damage gives rise to thyroid cancer by: a) Studying the sequential molecular changes in Chernobyl related thyroid carcinomas with increasing latency, correlating these with changes in tumour type and morphology, and with clinical behaviour. b) Analysing the molecular changes in thyroid tumours for radiation specific changes. c) Studying germline DNA in patients with thyroid carcinomas to identify changes conferring increased susceptibility to thyroid carcinogenesis Breast Cancer Breast cancer is the most common cancer and one of the leading causes of death from cancer in women worldwide. The female breast is considered to be one of the most radiosensitive organs/tissues. There is mounting evidence that women carriers of pathogenic DNA repair and damage recognition genes may have an increased risk of breast cancer following exposure to ionizing radiation even at low doses. Worldwide increase in use of medical diagnostic and therapeutic radiation raises the question as to whether women are sufficiently well protected from developing iatrogenic breast cancer. The descriptive epidemiological study conducted by Pukkala et al observed an increase in breast cancer risk, in particular among women who were below the age of 45 at the time of the accident and resided in the most contaminated districts of Belarus and Ukraine after the Chernobyl accident, and suggested that this increase may be radiation- related.

Nuclear Night
Do not take well-loved pets (including birds) into your shelter - they will consume fresh air. Leave the old and bed-ridden, you can do nothing for them. Remember to press the sealing switch when everyone is in the shelter. Set the radiation aerial, turn on the Geiger barometer. Turn off your television now. Turn off your radio immediately The broadcasts end.

At the same time secure explosion plugs in the ears of each member of your family. Take down your plasma flasks. Give your children the pills marked one and two in the green container, then put them to bed. Do not break the inside air-lock seals until the radiation ‘All Clear’ shows. (Watch for the cuckoo in your Perspex panel), or your District Touring Doctor rings your bell. If before this your air becomes exhausted or if any of your family is critically injured, administer the capsules marked ‘Valley Forge’ (Red pocket in No. 1 Survival Kit), For painless death.

Objectives To determine whether the reported increased rates of breast cancer in regions contaminated after the Chernobyl accident are related to dose to the breast. If this is demonstrated, to study potential risk modifiers in this population, including possible genetic predisposition. Justification Women residing in the most contaminated districts near the Chernobyl NPP form an informative population to better quantify risks of breast cancer associated with low and protracted exposures and possibly identify factors that may contribute to increased individual sensitivity to these exposures because of their important numbers and because they received relatively high doses from the Chernobyl fallout. Eastern European populations carry important founder mutations in CHEK2 , a gene involved in DNA damage recognition and repair. If an increased risk does exist after the Chernobyl accident, the population exposed is particularly well suited to study the possible role of individual susceptibility in radiation-induced breast cancer risk. The results of this study have important public health implications in countries affected by the Chernobyl accident. Radiation Induced Cataracts In Liquidators The lens of the eye is considered a radiosensitive tissue, posterior subcapsular and cortical opacities are associated with exposure to ionizing radiation. The results of recent epidemiological studies showing an increased cataract risk after low-dose dose exposure provoked considerable debate about the deterministic or stochastic nature of radiation-induced cataracts. It was believed that cataract development is a deterministic effect which has a dose threshold of 0.5 – 2.0 Gy for acute exposure and of 5.0 Gy for protracted or fractionated exposure. A recent study found a statistically significant dose-response increase in the prevalence of cataracts with a threshold dose of 0.6 Sv After the Chernobyl accident a prospective study of the cohort of 8,607 Chernobyl clean-up workers at 12 and 14 years after the exposure (median lens dose 0.12 Gy) revealed a statistically significant odds ratios (OR) per 1 Gy of lens dose were found for stage 1 superficial posterior cortical changes, for early posterior subcapsular changes and for stage 1 posterior subcapsular changes. The dose thresholds were within the range of 0.3 – 0.5 Gy which is a much lower threshold than was accepted previously. Objectives

Justification As a number of studies on cataracts conducted at the low-to-medium-dose range is limited and a controversy exists about deterministic or stochastic nature of the radiation- induced cataracts, it makes it important to continue investigation of radiation-induced cataracts following the Chernobyl accident. Results of the previously performed studies indicated that cataracts arising in the population of Chernobyl liquidators, corrected for the most important confounding factors, were related to the dose received. For the most part, the doses were less than 0.5 Gy of low-LET radiation acquired in a protracted/fractionated manner. A key finding was that the data were not compatible with a dose-effect threshold of more than 0.7 Gy. Studies of Chernobyl liquidators therefore provide a unique opportunity to assess the risk of the radiation induced cataracts following exposure to low doses, to find out about magnitude of such risk, about rate of progression from early lens lesion to more advanced visual-impairing lesions, to evaluate possible threshold following the exposure at a wide range of doses, with dose to the lens to be within low-to-medium range. The duration of the follow-up of 23 years is sufficient for detecting a time since exposure effect on cataract occurrence. Cardiovascular and Cerebrovascular Diseases The significant burden from diseases relating to the circulatory system represents a major population health concern and a challenge for public health risk management in many countries world wide. High (radiotherapy) doses of radiation have also been shown consistently to increase the risk of cardiovascular and cerebrovascular diseases. In recent years, evidence has also emerged suggesting moderate doses of ionizing radiation can contribute to excess cardiovascular and cerebrovascular disease risks. In the absence of a proper understanding of the biological mechanism(s) that would lead to a radiation-related risk at low doses, it is not possible at present to draw conclusions about implications for the risk (if any) at low doses. The risk of cardiovascular and cerebrovascular diseases related to lower doses of radiation has become a topic of substantial concern in radiation protection as the existence of a risk at low doses would challenge the current radiation protection system. Objective To determine whether morbidity and mortality from cardiovascular and cerebrovascular diseases are associated with low to moderate doses of ionizing radiation. Justification

Gomel, Belarus - Alexandra Prokopenko, 9, with her father Vitaly. Alexandra has hydrocephalus. Her father is the only one strong enough to hold Alexandra when she sits up to eat.

• To confirm the observed risk in developing radiogenic cataracts in Chernobyl liquidators; • To estimate the value for dose threshold, in particular for higher grade cataracts; • To clarify if some fraction of radiation-associated Grade I opacities progress to become more severe, vision-disabling.

Currently, there is great uncertainty regarding the effects of low to moderate doses on cardiovascular and cerebrovascular diseases risks. The Chernobyl exposed populations – particularly the liquidators and possibly the evacuees – are particularly suitable to address this knowledge gap because of their large size and relatively higher dose levels (hence higher statistical power) than other low dose populations. Knowledge to be gained from analyses of data from Chernobyl will be invaluable for radiation protection.

Cohorts Of Children With Measured Thyroid Activity Two specific general population cohorts have been established in Belarus (the BelAm cohort) and Ukraine (the UkrAm cohort) based on a sample of all individuals aged younger than 18 years who lived in the most contaminated regions (oblasts) of these countries and whose thyroid activity was measured within two months after the accident. Sampling included all individuals with measured thyroid activity doses of 1 Gy or more and a random sample from two lower dose groups (0-0.29 and 3.39-0.99Gy). The cohorts, which include about 15,000 subjects from Belarus and the same number from Ukraine who have been traced and have agreed to be screened, have been supported financially by the US NCI and are administered jointly with the country concerned. They have been periodically screened for thyroid disease with ultrasound examination and palpation since 1998 and have provided valuable information on thyroid cancer and thyroid disease risk. The NCI is now discontinuing support for the active follow-up of the Bel-Am and Ukr-Am cohorts and only passive follow-up through cancer and mortality registries are planned. Objective To establish and commit to the long-term follow-up of these populations which can be the basis for studies of the long-term biological and health consequences of the accident. Justification This is a well defined cohort of 25,000-30,000 children from Belarus and the Ukraine exposed to radiation emitted from the Chernobyl accident. By design, it includes a large proportion of children from the most contaminated territories. It is rich in information necessary to study all types of thyroid diseases including, but not limited to, thyroid cancer. Active follow-up conducted in the past included systematic collection of blood and urine samples, thyroid palpation, ultrasound examinations to determine structural abnormalities of the thyroid, medical history and analysis of thyroid hormone levels. The existence of this cohort makes it a unique source of information not only for the study of thyroid diseases but also for a number of other outcomes for which screening is needed in a well-defined population with individual dose estimates. It would also be invaluable for the conduct of clinical and health services research. In principle, nuclear reactors are a pretty good way to generate energy. In reality, they aren’t. Common sense should tell you that if you plan to use a technology that must never ever fail - because of disastrous consequences - then you look for something else. Unfortunately, common sense is not all that common. And then, twenty years ago, the then Soviet nuclear power station in Chernobyl blew up. I remember this event very vividly; back then I was living in what used to be West Germany, and part of the radioactive cloud made it all the way to Germany. Needless to say, it wasn’t nearly as bad as in the immediate vicinity of the reactor, but still… the invisible threat, “in the air, for you and me” (as German electronic act Kraftwerk had described it just ten years before Chernobyl) made you wonder whether we - as humans - were really just too damn stupid to survive. Needless to say, what we got to hear from those people interested in nuclear power, politicians and those making good money from it, was something like “Oh, it can’t happen here”, with a variety of utterly ridiculous reasons added. I never believed that incompetence, neglect, and technological malfunctions adhere to ideologies or are things that only happen to “them”. In any case, watch the Magnum in Motion essay Chernobyl Legacy to see the results of the world’s worst nuclear disaster yet. I have to warn you, though, some of the images are pretty rough.

Genetic Effects of the Atomic Bombs in Hiroshima and Nagasaki Genetics Conference, Committee on Atomic Casualties, National Research Council

Council on June 24, 1947, but with certain additional considerations which grew out of the deliberations of the Conference. It must first be recognized that, inasmuch as the majority of mutations occurring in animals are recessive, only the relatively small proportion of mutations which are dominants may be expected to show effects in the first postbomb generation. The potential range in their effects is very wide. Dominant mutations with large, clear-cut manifestations can be expected to be much rarer than those with smaller, but possibly quite significant, effects on bodily dimensions, life span, etc. But the detection of these latter is a matter of great difficulty with present techniques. For practical considerations investigation will have to be concentrated chiefly on the class with such large effects as may lead to stillbirths, to live births with gross external abnormality, or to internal defects causing death or serious illness in infancy. External Link: http://www.nap.edu/openbook.php?record_id=1800&page=9

T

he Atomic Energy Commission recently formally signified its intention of supporting long-range medical studies of the survivors of the atomic bombings in Japan, to be conducted by the Committee on Atomic Casualties of the National Research Council. One aspect of these studies will concern the much-discussed potential genetic effects of the bombs. The background of this program begins shortly after Japan’s surrender, when a Joint Army-Navy Commission made extensive observations in Hiroshima and Nagasaki on the survivors of the bombings. At the conclusion of the Commission’s work its chairman, Col. A.W.Oughterson, M.C., AUS, recommended to the Surgeon General of the Army that the Council be requested to undertake a long-range study of the medical and biological effects of the atomic bomb, and this recommendation was transmitted by Surgeon Gen. Norman T.Kirk to Lewis H.Weed, chairman of the Division of Medical Sciences. As a result, in June 1946 a conference group was convened by the Council, and in November, following its recommendation, a five-man commission composed of representatives of the Council, the Army, and the Navy left for Japan for the purpose of determining the current status of Japanese work on atomic bomb casualties, evaluating the feasibility of American participation in continued research on these casualties, and indicating the lines along which such studies should proceed. This commission, known as the Atomic Bomb Casualty Commission and composed of Austin Brues, Paul S.Henshaw, Lt. Melvin Block, M.C., AUS, Lt. James V.Neel, M.C., AUS, and Lt. (j.g.) Frederick Ullrich, (MC) USNR, submitted a report of its findings to the Council in January 1947. The June 1946 conference group had recommended that appropriate action be taken to obtain a Presidential Directive authorizing the National Research Council to initiate a long range study of the atomic bomb effects. This Directive was issued at the request of the Secretary of the Navy, James T. Forrestal, in November 1946, and on its authority the Council, in January 1947, established a Committee on Atomic Casualties, composed of Thomas M.Rivers (chairman), George W. Beadle, Detlev W.Bronk, Austin Brues, George M.Lyon, C.P.Rhoads, Shields Warren, Stafford L.Warren, George H.Whipple, and Raymond E.Zirkle. The potential genetic effects of the atomic bomb were apparent to all interested students from the day the first bomb was dropped—in fact, to some, well before that time. A consideration of genetic studies was one facet of the work of the Atomic Bomb Casualty Commission, and a section of its January 1947 report was devoted to this subject. This phase of the work was to a large extent the responsibility of Lt. James V.Neel. On June 24, 1947, the Committee on Atomic Casualties arranged a conference on the potential genetic effects of the atomic bombs. At this meeting, which was attended by George W.Beadle (chairman), Donald R.Charles, Charles H.Danforth, Herman J.Muller, Laurence H.Snyder, and Lt. Neel, the latter submitted a report of preliminary genetic studies, based on his observations in Japan during the preceding six months. Following a thorough appraisal of the problem, the conference voted to recommend to the Committee on Atomic Casualties that a program be undertaken in Japan along the lines sketched out in the Neel report. This recommendation was accepted at a meeting of the Committee on June 26, 1947. The conference also recommended that a statement be prepared, briefly summarizing the current status of the problem. This statement follows. Whether the Atomic Bombs dropped on Hiroshima and Nagasaki will have detectable genetic effects on the Japanese is a question of widespread interest. The purpose of the present note is to show briefly that (1) many difficulties beset any attempt to obtain a valid answer to this question and (2) even after a long-term study, such as that outlined below, it still may not be possible to determine just how much genetic damage was done at Hiroshima and Nagasaki. This memorandum is essentially a partial summary of the material presented by Lt. James V.Neel at the meeting of the Conference on Genetics convened by the Committee on Atomic Casualties of the National Research

genetic effects

Advertisement

Some Further Observations on the Sex Ratio Among Infants Born to Survivors of the Atomic Bombings of Hiroshima and Nagasaki William J. Schull, James V. Neel and A. Hashizume Department of Human Genetics, University of Michigan Medical School, Ann Arbor Atomic Bomb Casualty Commission, Hijiyama-koen, Hiroshima, Japan SOME YEARS AGO, we presented the evidence then existing pertinent to the association in man of the sex ratio with parental exposure to ionizing radiation (Schull and Neel, 1958). At that time, we tentatively concluded that “the sex of children born to the survivors of the atomic bombings of Hiroshima and Nagasaki reveals significant changes in the sex ratio of these children, changes in the direction to be expected if exposure had resulted in the induction of sex-linked lethal mutations.” This conclusion was reached through a somewhat tortuous line of reasoning, for no single study, in Japan or elsewhere, offered unequivocal evidence of a radiation-induced change. In the years which have intervened, there have been two developments which warrant a reinspection of this association and, of course, the earlier conclusion. First, further data are available. Second, we now recognize additional complexities in the problem, in particular that nondisjunction of the sex chromosomes can occur in man and, if increased by ionizing radiation, could complicate the interpretation of any changes in the sex ratio. Specifically, a radiation-induced increase in the frequency of nondisjunction conceivably could either obscure an increase in sex-linked lethal mutants or lead to a spuriously high estimate of their frequency. The purpose of this paper is to record some 47,624 observations made in Hiroshima and Nagasaki in the years 1956 through 1962 relevant to the functional relationship between the sex ratio and parental exposure to atomic radiation and, in the light of these further observations, to review the evidence presently available on this issue. In terms of the total radiation dose represented, these new data increase the observations previously available by about 70%. External Link: http://www.nap.edu/openbook.php?record_id=1800&page=280

The Sultanat family has a farm near Lake Balapan, the location of 115 nuclear tests. During one of the tests, their house collapsed. The children go to school in Semipalatinsk because it is less contaminated there. Two daughters were born mute; the mother has severe problems with her immune system and her thyroid glands.

Malignant Tumors during the First 2 Decades of Life in the Offspring of Atomic Bomb Survivors From the American Journal of Human Genetics Volume 46 Y.Yoshimoto, J.V.Neel, W.J.Schull, H.Kato, M.Soda, R.Eto, and K.Mabuchi Radiation Effects Research Foundation, Hiroshima and Nagasaki; Department of Human Genetics, University of Michigan Medical School, Ann Arbor; and ‡Center for Demographic and Population Genetics, University of Texas, Houston. Summary

T

he risk of cancer (incidence) prior to age 20 years has been determined for children born to atomic bomb survivors and to a suitable comparison group. Tumor ascertainment was through death certificates and the tumor registries maintained in Hiroshima and Nagasaki. The rationale for the study stemmed from the evidence that a significant proportion of such childhood tumors as retinoblastoma and Wilms tumor arise on the basis of a mutant gene inherited from one parent plus a second somatic cell mutation involving the allele of this gene. Gonadal radiation doses were calculated by the recently established DS86 system, supplemented by an ad hoc system for those children for one or both of whose parents a DS86 dose could not be computed but for whom an ad hoc dose could be developed on the basis of the available information. The total data set consisted of a cohort of 31,150 live-born children one or both of whose parents received >0.01 Sv of radiation at the time of the atomic bombings (average conjoint gonad exposure 0.43 Sv) and two suitable comparison groups totaling 41,066 children. Altogether, 43 malignant tumors were ascertained in the children of exposed parents, and 49 malignant tumors were ascertained in the two control groups. A multiple linear regression analysis revealed no increase in malignancy in the children of exposed parents. However, examination of the data suggested that only 3.0–5.0% of the tumors of childhood that were observed in the comparison groups are associated with an inherited genetic predisposition that would be expected to exhibit an altered frequency if the parental mutation rate were increased. There is thus far no confirmation of the positive findings that Nomura found in a mouse system. (next page disputes this finding) External Link http://www.nap.edu/openbook.php?record_id=1800&page=389

Semipalatinsk, Kazakhstan Ardak, 33 years old, is suffering from a rare bone disease that makes his body shrink. His doctors don’t know what is wrong.

Congenital Malformations, Stillbirths, and Early Mortality among the Children of Atomic Bomb Survivors: A Reanalysis Masanori Otake, William J. Schull and James V. Neel Department of Statistics, Radiation Effects Research Foundation (RERF), Hiroshima, Japan; RERF, and The Genetics Centers, Graduate School of Biomedical Sciences, University of Texas Health Science Center, Houston, Texas; and Department of Human Genetics, University of Michigan, Ann Arbor, Michigan Congenital Malformations, Stillbirths, and Early Mortality among the Children of Atomic Bomb Survivors: A Reanalysis. Radiat. Res. 122, 1– 11 (1990). Of all the data sets pertinent to the estimation of the genetic risks to humans following exposure to ionizing radiation, potentially the most informative is that composed of the cohort of children born to atomic bomb survivors. We present here an analysis of the relationship between parental exposure history and untoward pregnancy outcomes within this cohort, using to the fullest extent possible the recently revised estimates of the doses received by their parents, the so-called DS86 doses. Available for study are 70,073 terminations, but DS86 doses have not been or presently cannot be computed on the parents of 14,770. The frequency of untoward pregnancy outcomes, defined as a pregnancy terminating in a child with a major congenital malformation, and/or stillborn, and/or dying in the first 14 days of life, increases with combined (summed) parental dose, albeit not significantly so. Under a standard linear model, when the sample of observations is restricted to those children whose parents have been assigned the newly established DS86 doses (n =55,303), ignoring concomitant sources of variation and assuming a neutron RBE of 20, the estimated increase per sievert in the predicted frequency of untoward outcomes is 0.00354 (±0.00343). After adjustment for concomitant sources of variation, the estimated increase per sievert in the proportion of such births is 0.00422 (±0.00342) if the neutron RBE is assumed to be 20. A “one-hit” model with appropriate adjustments for extraneous sources of variation results in an almost identical value, namely, 0.00412 (±0.00364). When the sample is extended to include parents lacking the full array of dose parameters necessary to calculate the DS86 dose, but sufficient for an empirical conversion of the previously employed T65DR dose system to its DS86 equivalent, we find under the linear model that the estimated increase per sievert in untoward pregnancy outcomes is some 31% higher than that published previously, 0.00264 (±0.00277), assuming an RBE of 20, after adjustment for extraneous sources of variation. (Since a dose could not be calculated in 367 of the 70,073 outcomes, the n=69,706.) The corresponding value with the one-hit model is 0.00262 (±0.00294). External Link: http://www.nap.edu/openbook.php?record_id=1800&page=377

Semipalatinsk, Kazakhstan Bayan Beisengalieva is 15 years old in this image. She was 6 years old when doctors found a brain tumor. This picture was taken a year after a second brain tumor has been discovered. Is the data being carefully managed to produce the desired results or are these methods and test criteria the best we can do under the circumstances? Do the test results match the known physical results? We see various cancers, birth defects and other medical anomalies among the populations of radiation exposed individuals. Do the resulting

Thyroid Cancer
From VERTEXNews/Newsroom Solutions (New York, NY) -- Health officials are investigating whether toxic conditions at Ground Zero may have triggered a wave of thyroid cancer cases among 9-11 rescue and recovery workers. The disease affects the thyroid gland at the base of the neck. The “New York Post” reports the WTC Medical Monitoring and Treatment Program has started contacting 9-11 responders who have been diagnosed with thyroid cancer. Doctors are already looking into the high incidence of certain blood cancers in patients who worked at the former World Trade Center site, but it’s believed this is the first such probe to focus on a tumor cancer. Court papers filed in February 2009 as part of a case brought against New York City by ten-thousand rescue and recovery workers cited 51 cases of thyroid cancer, making it the seventh most common type of cancer claimed by 9-11 responders. From Susan Edelman at the New York Post Doctors have begun probing whether 9/11 rescue and recovery work at toxic Ground Zero triggered thyroid cancer – apparently the first tumor cancer to come under close scrutiny, The Post has learned. The WTC Medical Monitoring and Treatment Program is contacting Ground Zero responders who came down with the disease. The thyroid is a gland at the base of the neck. NYPD cop Reggie Hilaire, 39, and retired FDNY firefighter Kenny Specht, 41, both diagnosed with thyroid cancer, hailed the study, saying the cases among WTC workers are alarming. “It’s a small victory,” Hilaire said. Reggie Hilaire (right) stands outside the Memorial Sloan Kettering Cancer Center in Manhattan. Hilaire, who clocked hundreds of hours at Fresh Kills and Ground Zero as a rookie cop in the months following 9/11, has been diagnosed with multiple myeloma after recovering from thyroid cancer last year. Reggie Hilaire stands outside the Memorial Sloan Kettering Cancer Center in Manhattan. Hilaire, who clocked hundreds of hours at Fresh Kills and Ground Zero as a rookie cop in the months following 9/11, has been diagnosed with multiple myeloma after recovering from thyroid cancer last year.

Thyroid cancer is the seventh most common of cancers claimed by 10,000 cops, firefighters, hard hats and others suing the city, according to a court report in February 2009. It listed 51 cases. It strikes mostly women. The National Cancer Institute puts the incidence rate at 4.3 per 100,000 men. City defense lawyer James Tyrrell urged caution. “Based on the current medical literature, we do not know of a connection between 9/11 exposure and thyroid cancer. We hope they consider all relevant factors, including prior medical history,” he said. A spokesman for the WTC program said, “We are closely monitoring the health of all the 9/11 responders using state-of-the art statistical instruments for all forms of disease, including cancer and thyroid cancer.” In 2007, doctors noted blood cancers like multiple myeloma among unusually young 9/11 responders, including Hilaire, who suffered it after thyroid cancer. NCI Completes Nationwide Study of Radioactive Fallout From 1950s Nuclear Tests The National Cancer Institute (NCI) has completed a study to assess Americans’ exposures to radioactive iodine131 fallout from atmospheric nuclear bomb tests carried out at the Nevada Test Site (NTS) in the 1950s. Depending on their age at the time of the tests, where they lived, and what foods they consumed, particularly milk, Americans were exposed to varying levels of I-131. Because of the radioactive decay of I-131, such exposures did not exceed two months following each test. Because I-131 accumulates in the thyroid gland, concerns have been raised that the fallout could cause thyroid cancer in people who were exposed to it as children. In 1982, Congress passed legislation calling for the Department of Health and Human Services to develop methods to estimate I-131 exposure, to assess I-131 exposure levels across the country from the Nevada tests, and to assess risks for thyroid cancer from these exposures. The fallout report fulfills the first two of these three requirements. The complete report includes estimates of average I-131 dose to the thyroid for representative persons in each county during 1951 to 1958, when the nuclear tests were carried out in Nevada. Estimates of thyroid doses have been made for persons by age, sex, and source and quantity of milk consumption. (For most people, the bulk of I-131 exposure came from drinking milk. Smaller amounts came from eating other dairy products, eggs, and leafy vegetables, and through inhalation.) Although the study was carried out with as much care as possible, a large degree of uncertainty is associated with these dose estimates, as they are based on a small number of radiation measurements made at that time and relied heavily on the use of mathematical models. The average cumulative thyroid dose to the approximately 160 million people in the country was about 2 rads-less than the dose received from diagnostic thyroid scans in the 1950s. Persons living in heavy fallout areas, children, and persons who drank large quantities of milk received higher doses. In general, persons living in Western states to the north and east of the test site had the highest doses, averaging 5 to 16 rads. Children aged 3 months to 5 years generally received about three to seven times the average dose, because in general they drank more milk than did adults, and because their thyroids were smaller. A summary of the fallout report will be published in September, and the complete report, including exposure estimates for each of the 3,071 counties in the 48 contiguous U.S. states, will be available later this year. The complete report is about 100,000 pages. Although the fallout report was not intended to fulfill the third requirement, the results will be linked with findings from relevant epidemiological studies, including some currently in progress, to estimate thyroid cancer risk.

10,000 First Responders cited 51 cases of thyroid cancer

The small number of studies on persons exposed to I-131 from NTS fallout have produced suggestive but not conclusive evidence that it is linked to cancer. The effects of radiation from other sources, such as medical Xrays, have been studied much more extensively. This larger body of data suggests that the fallout radiation doses received by the vast majority of U.S. children in the 1950s are unlikely to be an important cancer risk factor. However, the radiation doses among children who lived in areas with high fallout levels, and particularly those who drank a great deal of milk, or who drank milk from goats or family cows, may well have an increased risk of thyroid cancer, the level of which is highly uncertain. In the 1960s, the U.S. Public Health Service conducted a study of children living in parts of Utah and Nevada that had high fallout to determine whether thyroid disease was associated with fallout exposure. This early study found no evidence of harmful effects. In 1993, researchers at the University of Utah, Salt Lake City, published a report on thyroid disease among members of the same group who were still residing in the area. They found some evidence of an association between estimated dose and thyroid cancer, but this was not statistically significant. The level of uncertainty was high because the number of cancer cases involved was very small. Reflecting this uncertainty, the researchers estimated that between zero and six cases of the eight observed thyroid cancers might have been caused by the fallout. To provide more accurate information on the risk of thyroid cancer from radioactive fallout, NCI investigators, in collaboration with other U.S. government agencies and international organizations, are working with the governments of and scientists in Belarus and Ukraine to study thyroid cancer among children in those countries who were exposed to fallout of various radioisotopes of iodine, mainly I-131, from the Chernobyl nuclear accident in 1986. This population had a wide range of exposures. The tens of thousands of children exposed to the fallout received radiation doses to the thyroid that ranged from comparatively little to those that are ten times higher than U.S. residents received from the Nevada tests. Because of the wide range of exposures and the larger numbers of persons exposed, information from the Chernobyl studies is expected to be relevant to the assessment of the impact of the U.S. exposures. Researchers sponsored by the Centers for Disease Control and Prevention are studying the health effects of the radioactive iodine released from the Hanford, Wash., nuclear weapons plant from in the 1940s and 1950s. Results are expected next year. The new fallout data from NCI could be used to correlate fallout levels with thyroid cancer rates in specific geographic areas; however, such studies will encounter difficulties. Thyroid cancer is a rare disease, particularly among children. The small number of cases in any one geographic area-particularly in sparsely populated areasmakes it difficult to determine with confidence whether rates are significantly elevated. And while some states have registries with historical data on all cancer cases in the state, most do not. In addition, many children in the 1950s were exposed to medical X-rays at levels known to increase risk for thyroid cancer, and it is difficult to disentangle these effects from those of fallout exposure occurring during the testing program. In 1997, an estimated 16,100 Americans will be diagnosed with thyroid cancer and 1,230 will die from the disease. The incidence rate for women is more than twice as high as that for men. Thyroid cancer is highly curable: The 5-year survival rate is about 95 percent.

Cancer Information from the Office of Cancer Communications National Cancer Institute news releases are available via the Internet through the World Wide Web (http://rex.nci. nih.gov). For additional information on this topic visit the rex site and click on mass media to obtain: * Fact Sheet on Thyroid Cancer *Q&A * County-by-county exposures * US map with county-by-exposures * Executive Summary * Technical Summary * Table of Contents for full report Cancer Information Service The Cancer Information Service (CIS), a national information and education network, is a free public service of the National Cancer Institute (NCI), the Nation’s primary agency for cancer research. The CIS meets the information needs of patients, the public, and health professionals. Specially trained staff provide the latest scientific information in understandable language. CIS staff answer questions in English and Spanish and distribute NCI materials. Toll-free phone number: 1–800–4–CANCER (1–800–422–6237) TTY: 1–800–332–8615 CancerFax ® For NCI information by fax, dial (301) 402-5874 from the telephone on a fax machine and listen to recorded instructions. CancerNet™ For NCI information by computer: CancerNet Mail Service (via E-mail): To obtain a contents list, send E-mail to cancernet@icicc.nci.nih.gov with the word “help” in the body of the message. Internet: Information is also accessible via the Internet through the World Wide Web at (http://cancernet.nci.nih.gov) and Gopher (gopher://gopher.nih.gov) servers.

Lee, Hur and Ahn stated that thyroid malignancy is said to be an infrequent occurrence found in 0.5 to 3 patients per 100,000 in the general population. They noted that in a subgroup of patients booked for mammography, a thyroid ultrasound was also performed. In this group, they found thyroid malignancy frequency was as high as 3 per 100,000. It is not known if their subgroup was at a higher risk for malignancy. Mittelstaedt in the Globe and Mail states that thyroid malignancy was 15 per 100,000 but 10,000 First Responders cite 51 cases of thyroid cancer.

What Happens Ten Years From Now?
Sgt. Dawn Sorrento says she looks on the years since the Sept. 11 terrorist attacks as a blur of doctor’s visits, ambushes by illnesses she had never heard of and growing resentment toward the city that challenged her injury claims. Yet on Friday, Sergeant Sorrento, a police officer who is among some 10,000 rescue and cleanup workers at ground zero who sued the city for health damages, felt a grim sort of satisfaction. She had expected her case to be among the first to go to trial this spring; instead, both sides announced a legal settlement of up to $657.5 million Thursday night. “It’s nice that someone took responsibility, finally,” said Sergeant Sorrento, 43, who helped coordinate the movement of cranes, dignitaries and cadaverhunting dogs in and out of ground zero in September 2001. “The city finally acknowledges that 9/11 diseases do exist and that people are suffering.” Officials cast the settlement as righting a historic wrong on Friday and predicted that it would assure speedy and just compensation to the workers, who have waited more than six years for a legal resolution. But significant hurdles remain. Judge Alvin K. Hellerstein, of the United States District Court in Manhattan, has made clear that he intends to play a role in assuring that individuals are compensated fairly. At a hearing on Friday, Judge Hellerstein said he would take a week to review the terms of the agreement and convene again next Friday to give his “initial impressions” and to hear from interested parties, including plaintiffs. He also scheduled a formal “fairness hearing” on the agreement for April 12. Lawyers from both sides have said that the settlement does not require the judge’s approval. But Judge Hellerstein warned them in January that in the event of a settlement, he would hold hearings to determine whether the settlement treated individual 9/11 workers fairly. On Friday he also cautioned them that he planned to review the fees going to the plaintiffs’ lawyers and would reserve the right to reduce them as he has done in some other cases, to as low as 15 percent. This means the lawyers, who stood to collect a third of the settlement under agreements with their clients, could see their anticipated rewards more than halved. Initial reactions among the thousands of 9/11 workers have so far been mixed, and some will not venture an opinion until they learn more details. A fuller picture of the range of sentiments is likely to surface when plaintiffs turn out to address Judge Hellerstein at the hearing next week. Still, lawyers for the plaintiffs said they were confident that the 95 percent consent threshold the agreement requires would be met and emphasized that most of the clients they had heard from were expressing relief. “We’ve had numerous calls and by far the calls are very, very positive,” said Marc Jay Bern of Napoli Bern Ripka, the law firm representing more than 9,400 of the plaintiffs. “The clients are quite relieved that there’s an end in sight.” But John Feal, an advocate for 9/11 workers through his FealGood Foundation, said he had been inundated with e-mail and phone calls from angry plaintiffs fretting about their potential individual compensation as word of the settlement spread Thursday night. “A lot of people still want to see all the facts before signing on,” he said. In a telephone conference with reporters Friday morning, the city’s corporation counsel, Michael A. Cardozo, said city officials were “delighted” that the legal battle that pitted the “heroes” of the recovery effort against the city could soon be over. “We believe strongly that this settlement is fair not only to the city and its contractors but to the plaintiffs,” he said. On the same call, Kenneth R. Feinberg, the former special master of the federal compensation fund that paid awards to families of 9/11 victims in a system similar to what the settlement for the workers now calls for, called the settlement “long overdue.” He noted that the only reason many of the workers had not been compensated under the Sept. 11 Victim Compensation Fund was because they had not fallen ill by the time the fund closed in 2003. Christine LaSala, chief of the WTC Captive Insurance Company, the city insurer that will pay the settlement out of a federally-financed $1.1 billion fund, said a tort management firm has already been chosen to handle the claims. The administrator responsible for evaluating the cases and deciding the awards will be appointed within a few weeks, she added. Ms. LaSala said that once the settlement is final, the first claimants will start receiving payouts within months and the entire process could be completed within a year. Each plaintiff must submit proof of medical history and presence at ground zero to guard against fraud. Under the point system envisioned to determine severity of illness, a serious condition such as pulmonary fibrosis or scarring of the lung could result in an award of more than $1 million, according to Mr. Bern, the plaintiffs’ lawyer. Many plaintiffs have said they are not only hobbled by illness but also haunted by the idea that they could become 9/11 casualties themselves. “I’m sick that I even participated” in the recovery effort at ground zero, said Kenny Specht, 41, (at left) a firefighter who received a diagnosis of thyroid cancer in 2008. “It was a dangerous thing to do, but I thought it was the place to be.” Sergeant Sorrento, who is single and lives on Staten Island, said she counts herself among the lucky ones even as she struggles with “reactive airway disease,” a condition similar to asthma involving a tendency to wheeze and cough from exposure to irritants. Now a detective in Coney Island, she can still work full time. But when her symptoms worsen in severe heat or the winter cold, she said, her detectives have to pick up the slack. “What happens 10 years from now?” she said.

Chornobyl (the correct spelling) is situated 80 miles north-west of Kiev, the ancient capital of Ukraine and the Soviet Union’s third largest city. It was by far the worst nuclear reactor accident ever, which immediately sent a radioactive cloud across neighboring Byelorussia, Poland and the Baltic Republics towards Scandinavia. Within days, borne by shifting winds, radioactive mists wafted beyond Soviet borders and spread across most of Europe causing anxiety, apprehension and fear. The most badly affected were the Republics of Ukraine and Byelorussia. They suffered large scale involuntary irradiation, due to extensive secrecy to prevent great economic damage, which happened anyway. Furthermore the contaminated air mass passed over large areas of Poland and also over parts of Czechoslovakia, Hungary, Romania and Yugoslavia and a number of West European countries. Eventually the radioative waste circled the earth. Till now the land remained abandoned, thousands of houses, thousands of acres of land, everything stays almost the same as it was 20 years ago. Until now. A few people have moved back to Chornobyl and there are even one or two renovations visible. Nowadays there are also guided tours being conducted to this area. These photos are made by Alexandr Vikulov, (pikul2001@mail.ru) while participating in such a trip. Still people are very rarely seen on the streets of Chernobyl. All the pipes (below) are now laid above ground because the soil is polluted by radioactive nuclear waste.

Next page - Dozens of gas masks (right) strewn about show the results of an ill-prepared populace evacuated rapidly with few concrete explanations of the disaster at hand. People left everything. Children left their toys (left). Their world was altered forever in an instant. Following page - at some point early after the disaster an unknown artist visited Chornobyl and painted black graphics across the city of people going about their daily lives, ala Banky. An entire city is virtually abandoned and for very good reasons. The city is death. External Link: http://englishrussia.com/index.php/2006/09/13/lost-city-of-chernobyl/

Dead Zone

The Russian Federation & The United States Of America Second Workshop Studies Of Radiation Effects On Populations In Ural And Other Regions Final Report St. Petersburg July 11-13, 1995 The Kyshtym explosion, creating the East Urals Radioactive Trace, resulted in cumulative external doses to unevaluated populations reaching 4 to 50 rad (Romanov 1995). Major Pathways of Exposure The large releases to the Techa River created a number of exposure pathways. Radionuclide concentrations exceeded 100 ~Ci/L in the early 1950s, with consequent concentrations in sediments as high as 10 mCi/kg and concentrations in garden soils also very high (Goloshchapov et al. 1995). The external dose rates were quite high (Burmistrov et al. 1995); cumulative doses as measured using environmental thermoluminescent dosimeters and exceed 100 rad. The people living in villages downstream frequently had no other sources of drinking or sanitary water. Direct ingestion of drinking water is a straightforward pathway. Consumption of milk from cows feeding the region also lead to large doses. Anecdotal evidence also indicates that fish from the river were frequently consumed. It is apparent that there are several sources that should be followed, and that the timing, pathways, and magnitude depend on both the source and individual habits. Minor Pathways Of Exposure Initial calculations indicate that the routine releases of plutonium did not result in lung or bone doses to members of the public in excess of 10 rads. Similarly, the total release by resuspension from Lake Karachai beyond the boundaries of the Mayak facility were not sufllcient to result in large depositions. (However, there is still some question about the inhalation doses resulting from this release.) Although numerous pathways can be postulated for use of Techa River water in the homes of local residents (e.g., washing clothes, washing floors), most will result in doses less than ingestion and direct external exposure. While scoping studies to refine the dose estimates for these various pathways should be performed, resources should be conserved to deal with the major pathways. Bioassay Data Supporting Dose Reconstruction The majority of the environmental exposures to short-lived radionuclides have not left currently-detectable signals in the exposed populations. However, some of the longer-lived radionuclides, with long biological residence times, still maybe detected. Human body burdens of plutonium have been measured at levels above global background in the population out to distances of 100 km (Suslova et al. 1995). A small amount of data is available for people (whole body counts) following the Kyshtym release. This is not a sufficient amount upon which to base dose estimates, but it may be used to validate release and uptake estimates. Strontium 90 Strontium-90 also has a long biological residence time in the body. The levels of environmental contamination are sufficient that Strontium/Yttrium bremmstrahlung may be detected from outside the body. Measurements of individuals have been made for many years - over 15,000 people are enrolled in the registry with whole body measurements (Kozheurov 1995). Available instrumentation permits evaluation of minimum detectable activity

in whole body in terms of Sr-90 at about 120-150 nCi. So the Sr-90 content of the skeleton for about 80% of the living Techa River residents is at present under 200 nCi. Individual Specific Dose Reconstruction Just as certain sources and pathways as adequately dealt with in generic terms, certain doses must be reconstructed specifically for the individual, because the doses are sufficiently large to be important and because individual habits are sufficiently variable that a generic answer will not provide adequate detail to support epidemiological studies. Data Currently Available The Urals Research Center for Radiation Medicine (URCRM) has been studying the consequences of radiation accidents in the south Urals region for the last 44 years. There are two computerized registries of people exposed to chronic radiation The first registry includes 26,437 people who were exposed to radiation wastes released into the Techa River between 1949 and 1956. For these people, the estimated red bone marrow doses range from 20 to 4000 mSv. The second registry includes information about 20,463 individuals living in the region of the East Urals Radiation Trace (EURT) who were exposed to radiation from the “Kyshtym” accident. The estimated doses for these people are between 15 and 900 n~Sv. This registry also includes information on 3,500 persons exposed in utero and 32,941 children of exposed parents. The computer base includes demographic and residency information. The medical data base includes information about vital status, causes of death, and morbidity. These data bases are currently being documented in detail. The reader can draw her or his own conclusions. Are these aggressive, well-funded studies designed to produce the most concrete data? Are actions designed to minimize future risk? Are current conditions being properly mitigated to preserve the sanctimony of humanity? Or are we all disposable humans because there are six and a half billion of us?
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Ground Zero Energy Surplus Analysis and Discussion Having first recognized the vast energy surplus accompanying the destruction of the World Trade Center on 9/11, and having then connected the dots on the evidence that points to widespread molecular dissociation at “”Ground Zero””, we now consider the possibility of the simplest and thus most likely potential source of the form of energy capable of accomplishing that feat: fissionless fusion energy, released from multiple very-low-yield thermonuclear devices. It is to the eternal shame of early-21st century physicists, engineers, scientists, and other supposed luminaries and intellectuals that the huge, physically impossible lies of 9/11 persisted. On 9/11, we witnessed an unprecedented display of highly unconventional technological destructive capability. The conventional explanation we were provided, by government and media, for a top-down highly destructive gravitational collapse, in near-free-fall times, is physically impossible, and is thus about as worthy of discussion as is the belief that the Earth is flat. In our opinion, the deafening silence in confronting such an impossible lie amounts to a hugely dishonest lie of omission, and complicity in a monstrous crime against humanity. If our scientists and educators and political leaders and other authority figures and tax-exempt foundations and corporate sources of information can lie to us about this, what else might they be hiding? Many of us know what we think about the otherwise-good German scientists and intellectuals and opinion-leaders who failed to confront Nazi lies in Germany 70 years ago, and the huge costs to mankind related to that failure, and like to think that we are wise enough to learn from history. Sadly, that does not seem to be the case. What we have now is ~ 75% who just keep their heads down, complicity silent; ~ 20% who (would like us to) believe that chemical explosives, in a kind of oversized but conventional controlled demolition, brought down the towers, and ~ 5% who claim that only exotic weaponry, typically Directed Energy Weapons (DEW), can account for the highly unconventional “”Ground Zero”” evidence. We agree that only exotic weaponry can account for the “Ground Zero” damage, but consider the DEW claims unwarranted and gratuitously complex and vague, probably intentionally so (ie, noise), to not only stoke the enigma and stifle resolution but also to make any other discussion in any similar direction seem like the rantings of “yet another one” who seems intent on blurring the lines between reality and “science fiction”. We also note that the DEW proponents remain inconsistently and thus strangely mute regarding the best visual evidence in support of the use of DEWs at “Ground Zero”: the incredibly brief bright burst of light which preceded/accompanied the intersection of an aircraft the government claims to have been Flight 11 with the North tower wall. For those DEW proponents to go out of their way to connect invisible dots while willfully blinding themselves to visible ones calls into question whether their behavior is truly motivated by an honest desire for full disclosure of all the lies of 9/11. A Brief History Of Nuclear Weapons The first nuclear explosions (over New Mexico and Japan in 1945) were known as atom bombs, or A-bombs. Technically speaking, they were all fission devices, since the energy they released came from the fissioning, or splitting, of heavy atoms such as uranium. This unleashes a lot of energy, and also leaves behind a lot of radioactivity.

This Man Is Lying

The Limited Hangout Biography Dr. Steven E. Jones, Physicist who was first to discover Nano-thermitic explosives in the WTC dust, co-authored the peer-reviewed paper concluding his discovery. Dr. Steven E. Jones is a respected Physicist, who has authored numerous peer-reviewed papers that have been published in prestigious scientific journals, including Nature, Scientific American, and the Journal of Physical Chemistry. Dr. Jones is Professor Emeritus of Physics at Brigham Young University and a pioneer in scientific research of Thermitic pyrotechnics used to bring down the WTC Towers. Corroborating evidence of Dr. Jones’s results includes testing by government agencies and private independent laboratories. The evidence clearly indicates the presence of Thermitic based explosives found at the WTC. BUT, the evidence clearly indicates that Energetic Nano Compounds are incapable of the demolition anomalies we see at the World Trade Center demolition of September 11th, 2001. Further, the evidence indicates fission conclusively.

The second generation of nuclear explosions (many over atolls in the Pacific) were known as hydrogen bombs, or H-bombs. Technically speaking, they were all fusion devices, since the energy they released came from the fusing, or combining, of hydrogen atoms into helium atoms. This is how the Sun works. This unleashes even more energy, without a lot of lingering radioactivity. Fission and fusion reactions are difficult to get started. Just as a conventional explosive needs some kind of triggering event, so do nuclear explosions. It takes a special trigger to create the conditions necessary to get a fission chain reaction to commence. The threshold for starting a fusion reaction is even higher. In fact, for decades, hydrogen bombs used atom bombs for their triggers -- there was simply no other way to achieve the extremely high temperature at which fusion occurs. Obviously, then, the first H-bombs were significantly larger than A-bombs. They were capable of destroying entire cities. Their TNT-equivalences were measured in megatons rather than kilotons. The 20th Century History Of Steven E. Jones

DEW proponents seem to believe that it is no more of a problem to direct than to produce the enormous amount of energy necessary to mostly annihilate a large skyscraper in less than half a minute. We disagree, based upon general technological principles and also multiple reasons to believe that the destructive energy was released at “”Ground Zero”” by fissionless fusion devices, also known as tactical nuclear weapons, that had been placed inside the buildings -- a technologically simpler explanation which better fits the evidence.

In 1989, from Utah, news broke in the mainstream media of an energy breakthrough that would change the world. It was called Cold Fusion. It was announced that scientists had discovered that it was possible for fusion to occur on a small, non-destructive scale, at room temperature. The longstanding promise of the nuclear power generating industry (“electricity too cheap to meter”) might finally be realized. Scientists were skeptical. Within months, a U.S. Department of Energy fusion expert authoritatively had denounced cold fusion as nothing more than bad science, a kind of fool’s gold. On behalf of the U.S. DoE, he basically insisted that the media had been taken in, and had reported the existence of something which was impossible, and that therefore there was nothing to the cold fusion story. The name of that U.S. DoE scientist was Steven E. Jones.

The media, friendly to the powers that be, retracted their stories about the potentially huge new energy breakthrough, and apologized to the public for its apparent mistake. And, for the most part, the story went away. The History Of 911 Truth Physics In the wake of the 9/11 attack, up sprang a 9/11 “truth movement”. Back in 2003, its leading voice when it came to the energy surplus at “Ground Zero” was Jim Hoffman. Hoffman published an analysis of the energy requirements to have driven the expansion of the pyroclastic flow (what he termed a dust cloud) following the ‘collapse’ of the North Tower, and found it to be at least 10 times more than what the tower could have provided gravitationally, thus disproving and invalidating the government’s and media’s claims regarding the cause and “gravitational” nature of its destruction. Despite the clarity and correctness (except for one large, energy-downplaying, assumption about the expansion ratio) of Hoffman’s analysis, and despite the fact that he was embraced and promoted by the so-called 911truth ‘movement’, neither Hoffman nor the ‘movement’ ever did much with it. Even more puzzling is the fact that even though Hoffman had proved that we could not blame the demise of the twin towers on airplanes (hijacked or otherwise), he insisted that we could all still take the government’s and media’s word for what hit the towers and why. He went further, publishing web pages that, while they appeared to be critical of the government’s and media’s claims, actually supported the core lies about hijackers and hijacked airliners, even when that meant willfully omitting contradictory/exculpatory evidence. Is it honest to continue to blame 9/11 on hijackers even after we know that we can not blame the too-rapid too-energetic demise of the twin towers on airplanes? In retrospect, it appears that Hoffman’s physics analysis was intended merely to imbue him with credibility and standing among 9/11 skeptics as a leading powerful critic of the government and media regarding 9/11, so he would be trusted (and not suspected, but followed) when he subsequently turned around and declined to denounce, and even defended, some of the related, more central enemy-creating lies of 9/11. The 21st Century Behavior Of Steven E. Jones Suddenly, in late 2005, a self-professed “good friend” of Jim Hoffman’s appeared on the 9/11 scene (and even in the mainstream media). He was a PhD physics professor and fusion expert at BYU who’d decided that he could breathe new life into a stale old WTC “thermite” controlled demolition limited-hangout that had been kicked around the internet for years without ever gaining much popularity. There were at least two problems with his approach: the highly-unconventional “Ground Zero” evidence clearly pointed to some kind of exotic weaponry or energy release, and, same as Hoffman, he continually sided with the government and media regarding what hit the towers, even as he insisted – proved – that “planes” could not account for what had happened to the towers. The name of that physicist, again, is Steven E. Jones. So then we had two very intelligent men, Hoffman and Jones, both well-promoted by the “truth movement”, both behaving inconsistently (ie, selectively and/or intellectually dishonestly) regarding their opposition to the government’s and media’s lies of 9/11. But the publics understanding of physics and chemistry and especially as it applies to nuclear devices is virtually, zero. Further, Doctor Professor Jones has insisted that we can rule out all possibility of any kind of nuclear devices having been involved in the annihilation of the World Trade Center skyscrapers due to the fact that no large radioactive signature had been detected at Ground Zero.

Rechitsa, Belarus Zhenya Podgol, 9, Liuba Alekseyenko, 11 and Kristina Vitanova, 9, are mentally handicapped. Socially and economically isolated, many parents are unable to care for their children and are forced to place them in state institutions. People like Professor Jones are responsible for conditions like this because they are Gatekeepers, preventing the truth from emerging.

But the logic behind that is based upon the 50 year old truth that a (radioactively dirty) fission reaction is needed to trigger a (relatively clean) fusion reaction. However there is little reason to believe that nuclear technology had not, as of 2001, advanced beyond that of the 1950s. Nevertheless, that seems to be the basis for Jones’ having told people that they can rule out all nuclear possibilities. It is our opinion that this constitutes a pattern, a history, of deceit; of having falsely ruled out the possibility of fusion without fission, and Dr. Jones has been dishonest. Fissionless Fusion Physicists and well-informed individuals had been aware, since the 1990s, of the then-newfound possibility of achieving fusion without fission. It was not a secret, and some of that information remains in the public domain: Here is a quote from a publication of Lawrence Livermore National Laboratory (LLNL) referring to high energy laser fusion developments from the mid-1990s. It concludes with, “several years of hard work lie ahead in exploring the fast-ignitor concept with the Petawatt. The overall goal, as it was with the development of Livermore’s first generation of lasers, is to speed the arrival of laser fusion as a source of virtually inexhaustible energy for society.” Here is a quote from a publication of the U.S. Navy. It refers to “a krypton-fluoride (KrF) laser to produce thermonuclear burn in small spherical pellets” as the energy source for a commercial fissionless fusion nuclear power plants. And here (following pages) is an article about a high school student, Thiago Olson, having achieved 200 million degree (ie, certainly not cold) fusion, without fission, in his garage in 2006, using parts mostly found on eBay. Since then, that feat has been replicated by high school student Eric Foss (following pages). So, armed with this information, and the resulting knowledge, or at least belief, that Professor Jones was lying, we felt encouraged to consider the very possibility that Dr. Steven E. Jones, PhD, U.S. DoE fusion expert, had told us to pay no attention to. Once the requirement (and tell-tale radioactive signature) of a fission trigger is eliminated, a fusion reaction needn’t be large enough to destroy a city. Given that a high school student has non-destructively achieved a 200 million degree plasma (“star in a jar”) in his garage, it is no longer impossible to imagine a fissionless fusionbased tactical nuclear “hand grenade” (or a modern, fission-free H-bomb trigger) whose thermal output is capable of turning to plasma everything within a 10 foot radius. Energy: Quantity Versus Intensity If you’ve ever lit a match or cigarette lighter, you’re probably well aware that there is a big difference between having an 1800 degree flame in a room and having all the air in a room at 1800 degrees. In the case of the former, the closer you get to the flame, the hotter the air is. Or if you’re soaking in a bathtub, and the water gets a little cool, you can add a little bit of very hot water to make the tub water warmer. You won’t get burned by the very hot water unless you get too close to the hot water supply. In other words, heat disperses. A high-intensity heat source dissipates energy -- by conduction, convection, radiation -- through its surroundings. Thermodynamics tells us that heat moves from hotter matter to colder matter. So a source of heat will cause a region of hotter temperatures, typically hottest at the center, where the source is.

Chelyabinsk, Russia According to professor Gennady Vasilievich Brukhinat at the medical facility of Chelyabinsk, Russia, most of the congenital diseases are caused by “debilitating circumstances in the unborn child’s environment.” This is a reference to debilitating circumstances in the womb which are, after radiation exposure, beyond our ability to control.

Recall the problems with trying to use conventional causes (including chemical explosives) to account for the unconventional evidence at “”Ground Zero””: • Pyroclastic debris flows = volcano-like energy amount • Molecular dissociation = Sun-like energy intensity • Enduring “hot spots” = persistent energy release The first two are a study in energy quantity versus energy intensity: a little more “star” (plasma) than can fit in a “jar” could contain as much energy as a volcanic eruption, by (initially) containing much higher temperatures in a much smaller region. Few civilians had much experience observing the effects of a small thermonuclear detonation in an urban setting. So if they saw one, and were given some other explanation for its strange appearance, would they know they’d been deceived? How? What does a region of plasma look like, and how does it behave at the boundary between 2 regions, one where molecules exist and a more energetic one where they don’t? And what does that boundary look like? A Possible Ground Zero Scenario Taking the above data points, and the fissionless fusion possibility, into account, we have formulated a hypothesis of how the WTC skyscrapers were annihilated. We publish this not to engage in any distractive divisive conclusion-leaping competition among and between 9/11 researchers – it is far more important for the American people to recognize that they’ve been tricked than to understand precisely how. But it does annoy us to see so-called leading 9/11 researchers acting to divide 9/11 truth seekers into various camps without addressing this possibility, just as it bothers us to see misleading politicians hyping wind and solar and other energy sources (and considering additional construction of old-fashioned, dirty, fission-based nuclear power plants) without this possibility even being mentioned. In other words, it’s not that we are eager to speculate on this possibility, but no one else has, and we believe that democracy is dependent upon the free and open exchange of ideas and information. If fissionless thermonuclear devices were employed at Ground Zero, it is likely that anyone who recognized their handiwork being misused against American civilians had previously been sworn to secrecy, so they are unlikely to speak up. Professors at colleges and universities are, for the most part, not imbeciles; they know that the money for their salaries and research grants and advanced research equipment has government and military-industrial complex strings attached to it. Evidently the pull of social gravity and/or some other unseen force[s] somehow constrains the collective conscience, and otherwise-good individuals can be herded into going along with an impossible lie, even if only by their silence. Funding for Tactical Nuclear Weapons has appeared in past Congressional budgets. Tactical Nuclear Weapons had seemed unimaginable – a seemingly impossible contradiction in terms – prior to 9/11. But now that we’ve seen such intense devastation – annihilation – in a confined region, let’s consider and explore the possibility of their (mis)use on 9/11. Remember, without the requirement of a fission trigger, a fusion device can be made tiny – just include less fusion fuel – compared to the first H-bombs. So when we see pictures of chunks of the walls of the towers trailing roiling plumes of particles behind as they fall after having been blown outward from the perimeter columns, we can draw conclusions from such observations. First of all, the pressure of the air (or plasma) inside the tower was undoubtedly much higher than that of the air outside the tower. Second, the exterior walls had suddenly become very hot, apparently on the order of thousands of degrees or more.

Given how heat disperses, and the radial symmetry about the vertical axis to the destruction of the towers, it is therefore reasonable to deduce that temperatures along a thin line within the core of the towers (think of the lead inside a wood pencil) were very high indeed, probably very much higher than the tens of thousands of degrees at which molecular dissociation occurs. How could a line (like the pencil lead) of extremely high temperatures have been achieved? An extremely powerful lightning bolt might approach that, but how could a lightning bolt be created along that path, and, more puzzling, what would its source of energy be? (Note that Hoffman has speculated on the possibility of large banks of capacitors fed by the power station under WTC7, but that seems grossly insufficient.) And how could a lightning bolt, with its nearly instantaneous propagation time, be used to mimic a much slower gravitational collapse? Like a string of pearls, a linear series of points approximates a line. And if each “pearl”, in a vertical string, were to detonate at a controlled interval, after a small delay, that could be used to mimic the rate of an exceptionally rapid gravitational collapse, by approximating the rate of a free-fall.

Of course, that still means that dozens of such devices would need to be reliably triggered in a precise sequence in the proximity of small directional thermonuclear events. Is such a feat possible? It is our belief that such a feat was possible but not 100% reliable. If it approached, say, 95% reliability, that would still be sufficient to mostly disintegrate the skyscrapers (and eradicate asbestos molecules) while creating the illusion of a(n overly rapid) gravitational collapse. If 35 such devices were used per tower and perhaps another 20 in WTC7, that would mean that around 90 devices were employed. It is part of our dot-connecting hypothesis that the sources of energy responsible for the hot spots reported in the media (molten and yellow and red-hot metal weeks after 9/11, “fires” which could not be extinguished for 99 days despite constant dousing with water and 1000s of gallons of the ultraviolet absorber, Pyrocool) were some damaged small fissionless thermonuclear devices (IOW, the 5% that were duds) among the ruins, which released their energy slowly, at tens of thousands of degrees, instead of all at once, at hundreds of millions of degrees. The first televised videos of the ‘collapse’ events were aired uncut, and provide a continuous look at the fall of the towers and the rise and expansion of the monstrous, heavier-than-air pyroclastic flows of debris which immediately followed. It appears the ground-hugging pyroclastic flows began as the fall of the towers was nearly complete (as the leading edge of the shroud of falling debris was reaching ground level). The discrepancy between the timing of the end of the “collapse” event and beginning of the flow event is another indication that they occurred independently, and the expansions of the large pyroclastic flows were driven by separate, significantly larger energy releases emanating from the basements, around the time the towers had come all the way down (or their height had been reduced to ground level, depending upon how one thinks of it). The huge vertical particle plumes briefly left behind where the towers had stood moments earlier offer mute testimony to the fact that solid floors did not sequentially pancake downward -- that would have taken significantly longer, been far less destructive, and appeared far different than what was observed.

The Good Candidate Hypothesis
The Good Candidate Hypothesis accounts for ALL anomalies. It doesn’t avoid any element of the conditions being examined. The mere presence of so much dust – even ordinary dust – has never been explained or addressed adequately. It is unlike anything ever before seen in any previous building failure, including from collapse, explosion or bombing. Regardless of how tall the skyscrapers were, gravity is not sufficiently powerful to cause them to disintegrate into nano-particles. Nor are conventional explosives or Energetic Nano Compounds. The incredibly tiny size of the Ground Zero particles is key to understanding 911 and the incredible and unprecedented health effects. The upturn in the plots in the graph (top right) as the WTC particle sizes approach zero is definitive evidence of molecular dissociation. In every other destructive physical event including volcanic eruption which resulted in pyroclastic flows, the plots approach zero, reach zero and stay there. The WTC physical evidence reveals that destruction was occurring from the other end of the scale, indicating widespread destruction on a molecular level. There is no known “pulverization” mechanism which can account for so many unnaturally-tiny nanoparticles at Ground Zero other then nuclear. There are also other highly unconventional aspects to the devastation of the 3 WTC skyscrapers at Ground Zero, all of which indicate the release of an enormous amount of excess energy (heat), which has never been accounted for. So once we confirm evidence of widespread molecular dissociation having occurred at Ground Zero in New York City, we have a very strong indication that only exotic, unconventional weaponry could have released that much extremely – unimaginably – high intensity energy which suddenly appeared just as the towers disintegrated from top to bottom. This understanding means we cannot blame the highly unconventional Ground Zero devastation on thermite/thermate/superthermate and “controlled demolition” any more than we can blame it on “jet fuel” or “box cutters”. This was nuclear. Since when is collapse as part of a controlled demolition accompanied by fires which continued to burn and as Cahill states, re-generate particulates and aerosols for 99 days straight while continually being doused with water? We can also not take into account any hypothesis that doesn’t take into account and/or downplays the unexpected nano-particles seen in the dust which is highly unusual evidence. The ‘pile’ at ground zero generated aerosols, very fine particles better known as nano-particles. Only a nuclear event accounts for these rarely discussed anomalies. According to nuclear atmospheric physicist and UC Davis Professor Emeritus Thomas Cahill, the ‘pile’ at Ground Zero “regenerated” aerosols and “glass and soil boiled” producing fine particles never before seen in the US.

Plasma is loosely described as an electrically neutral medium of positive and negative particles (i.e. the overall charge of a plasma is roughly zero). It is important to note that although they are unbound, these particles are not ‘free’. When the charges move they generate electrical currents with magnetic fields, and as a result, they are affected by each other’s fields. This governs their collective behavior with many degrees of freedom. A definition can have three criteria: 1. The plasma approximation: Charged particles must be close enough together that each particle influences many nearby charged particles, rather than just interacting with the closest particle (these collective effects are a distinguishing feature of a plasma). The plasma approximation is valid when the number of charge carriers within the sphere of influence, called the Debye sphere whose radius is the Debye screening length, of a particular particle is higher than unity to provide collective behavior of the charged particles. The average number of particles in the Debye sphere is given by the plasma parameter, using the Greek letter Lambda. 2. Bulk interactions: The Debye screening length (defined above) is short compared to the physical size of the plasma. This criterion means that interactions in the bulk of the plasma are more important than those at its edges, where boundary effects may take place. When this criterion is satisfied, the plasma is quasineutral. 3. Plasma frequency: The electron plasma frequency (measuring plasma oscillations of the electrons) is large compared to the electron-neutral collision frequency (measuring frequency of collisions between electrons and neutral particles). When this condition is valid, electrostatic interactions dominate over the processes of ordinary gas kinetics. Plasma Goes Beyond Vaporization At temperatures at or aboce 10s of thousands of degrees Fahrenheit, molecules are reduced to their component atoms. You can think of Plasma as a 4th state of matter after liquids, solids and gases. When a solid is overheated it liquifies. When a liquid is overheated it vaporizes. When a gaseous vapor receives too much heat energy it’s molecules dissociate into a plasma.

Plasma
Definition Of A Plasma

FIGHTING THE EFFECTS OF RADIATION EXPOSURE
Radiation Side Effects - Protection from Nuclear Fallout directly destroys the bone marrow’s ability to produce white blood cells, red blood cells, and platelets. Patients experience side effects from low numbers of white blood cells (neutropenia), red blood cells (anemia), and platelets (thrombocytopenia). A person exposed to “fallout” can suffer from a myriad list of ailments, among them thyroid cancer. Thyroid cancer, due to radiation poisoning, is caused by the uptake (through inhalation or ingestion) of radioiodine (a radioactive isotope of iodine). Governments world-wide are now stockpiling potassium iodide (KI). Amongst them are Japan, Canada, Britain, France, Germany, Poland, Switzerland, Denmark, Norway, Austria, Sweden, etc., but not the U.S. After Three Mile Island and Chernobyl, all available potassium iodide supplies disappeared for months, almost overnight. March 13, 2011 - David Brownstein, M.D. “As the Japanese nuclear reactors release radiation into the air, the jet streams will push this radiation to the Western U.S. and Canada. There are estimates that the radiation fallout will reach the Western side of N. American in six to ten days. Furthermore, I have seen estimates that it is expected that 750 RADS may contaminate these areas. How much is 750 RADS? One chest x-ray is approximately 3/100 RADS. One CT scan is 1 RAD. The CDC recommends using iodine to prevent injury from radioactive iodine fallout. Potassium Iodide Adults and women who are breastfeeding should take 130mg of potassium iodide. Children who are between 3 and 18 years of age should take 65mg of potassium iodide. Children who are adult size should take the adult dose. Infants and children between 1 month and 3 years of age should take 32mg of potassium iodide. Newborns from birth to one month of age should be given 16mg of potassium iodide. When should you take iodine? For an acute exposure, you want to take iodine just before the exposure hits. Iodine is cleared out of the body within 24 to 72 hours after taking it. There are two types of radiation, according to Lita Lee, author of Radiation Protection Manual. They are ionizing and non-ionizing radiation. The ionizing radiation is more Severe side effects that warrant immediate medical attention can occur when you take potassium iodide, according to drugs.com. These include black and tarry stools, fever, confusion, mouth sores, having a metallic taste in your mouth, having numbness or tingling in your feet or hands, swelling in your throat or neck, a skin rash, unusual tiredness or weakness, a feeling of heaviness in your legs, or stomach pain. You also may experience a burning feeling in your mouth or throat, sore gums or teeth, a severe headache, an irregular heartbeat, or symptoms that resemble a head cold, advises the Mayo Clinic. damaging because it is of a higher energy than non-ionizing radiation and produces charged particles called ions, either negative ions (the good “guys”) or positive ions (the bad ones). Ionizing radiation is produced from nuclear bombs, nuclear reactors, medical and dental x-rays, and is the type of radiation used to irradiate food. The nonionizing radiation includes electromagnetic radiation produced by electric current, radio waves, microwave ovens, radar stations, television (cathode ray tube), video display terminals (VDT’s) computers, high voltage lines, infrared and fluorescent lights, and sunlamps (e.g. tanning booths which emit ultraviolet light). Side Effects of Potassium Iodide You may take potassium iodide to combat an overactive thyroid. Potassium iodide also is approved by the U.S. Food and Drug Administration as a thyroid blocking agent that can be used during radiation emergencies. This drug can be obtained without a prescription. However, it’s best to discuss taking potassium iodide with a doctor and to take it under medical supervision---espeically if you have other medical problems, according to the Mayo Clinic. There’s also the potential that you’ll experience side effects. Minor Side Effects You may experience some minor side effects when taking potassium iodide drops, liquid or syrup. Common effects include diarrhea, appetite loss, upset stomach, nausea or vomiting, and acne. If these effects become especially bothersome, or are especially persistent, drugs.com advises that you speak with your doctor. Severe Side Effects

Allergic Reaction It’s possible to suffer a severe allergic reaction when you take potassium iodide. Symptoms may include hives, a rash, a feeling of tightness in your chest, difficulty breathing, and a swollen mouth, tongue, face or lips, according to Drugs.com. Swollen lymph glands or joint pain are other signs. You need immediate medical attention if you suffer an allergic reaction, according to the Mayo Clinic. Body System Effects Potassium iodide has the potential to affect your endocrine system by causing either hyper- or hypothyroidism; causing skin inflammation; inducing metabolic acidosis due to raised lactic acid levels; impairing kidney function; and rarely, affecting your immune system, according to drugs.com. External Links: http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/ucm072265.htm http://www.mayoclinic.com/health/drug-information/DR601129/DSECTION=side-effects http://www.livestrong.com/article/122251-side-effects-potassium-iodide/#ixzz1GY6LjTWs Chemotherapy: Afraid of Their Own Medicine In one survey, most oncologists specializing in lung cancer reported that they would not take chemotherapy if they had the disease. Yet, everyday these doctors give their patients chemotherapy. In conversation with an investigative reporter, one brain cancer specialist admitted that he would never submit to radiation if he had a brain tumor. Nevertheless, he continues to send patients for radiation, because he would be kicked out of the hospital if he didn’t follow the accepted protocol. Based on information in: Townsend Letter for Doctors and Patients, January 1998; Spectrum, Mar/April 1998. At the time of the atomic bombing, Tatsuichiro Akizuki, M.D. was Director of the Department of Internal Medicine at St. Francis’s Hospital in Nagasaki and he fed his staff and patients a strict diet of brown rice, miso and tamari soy soup, wakame, kombu and other seaweed, Hokkaido pumpkin, and sea salt. He also prohibited the consumption of sugar and sweets since they suppress the immune system. By imposing this diet on his staff and patients, no one succumbed to radiation poisoning whereas the occupants of hospitals located much further away from the blast incident suffered severe radiation fatalities. Much of this positive result has to do with the fact that the sea vegetables contain substances that bind radioactive particles and escort them out of the body. This is why seaweed sales usually skyrocket after radiation disasters, and why various seaweeds and algae are typically used to treat radiation victims. In Chernobyl, for instance, spirulina was used to help save many children from radiation poisoning. By taking 5 grams of spirulina a day for 45 days, the Institute of Radiation Medicine in Minsk even proved that children on this protocol experienced enhanced immune systems, T-cell counts and reduced radioactivity. Israeli scientists have since treated Chernobyl children with doses of natural beta carotene from Dunaliella algae and proved that it helped normalize their blood chemistry. Chlorella algae, a known immune system builder and heavy metal detoxifier, has also shown radioprotective effects. Because they bind heavy metals, algae should therefore be consumed after exposure to any type of radioactive contamination. (Note: Marine phytoplankton is also a powerbul detoxifier and nourishing product). In 1968 a group of Canadian researchers at McGill University of Montreal, headed by Dr. Stanley Skoryna, actu-

ally set out to devise a method to counteract the effects of nuclear fallout. The key finding from their studies was that sea vegetables contained a polysaccharide substance, called sodium alginate, which selectively bound radioactive strontium and eliminated it from the body. Sodium alginate is found in many seaweeds, especially kelp, and since that time the Russians have been seriously researching the use of their own kelps from Vladivlostok, from which they have isolated the polysaccharide UFucoidan, which is another radioactive detoxifier. Because miso soup was so effective in helping prevent radiation sickness, the Japanese have also done research identifying the presence of an active ingredient called zybicolin, discovered in 1972, which acts as a binding agent to also detoxify and eliminate radioactive elements (such as strontium) and other pollutants from the body. The kelps and algaes aren’t the only natural foods with radio-detoxifying effects. In terms of fluids to drink, black and green tea have shown “radioprotective effects” whether consumed either before or after exposure to radiation. This anti-radiation effect was observed in several Japanese studies, and studies from China also suggest that the ingredients in tea are radioactive antagonists. In short, after any sort of radioactive exposure you want to be eating seaweeds and algaes along with almost any type of commercial heavy metal chelating formula to bind radioactive particles and help escort them out of the body. Whether you’re worried about depleted uranium, plutonium or other isotopes, this is the wise thing to do which can possibly help, and certainly won’t hurt. Many nutritional supplements have been developed for the purpose of detoxifying heavy metals, most of which contain the algaes and plant fibers and other binding substances. Basically, an anti-radiation diet should focus on the following foods: · Miso soup · Spirulina, chlorella and the algaes (kelp, etc.) · Brassica vegetables and high beta carotene vegetables · Beans and lentils · Potassium, calcium and mineral rich foods · High nucleotide content foods to assist in cellular repair including spirulina, chlorella, algae, yeast, sardines, liver, anchovies and mackerel · cod liver oil and olive oil · Avoid sugars and sweets and wheat · A good multivitamin/multimineral supplement Yet another benefit of the sea vegetables rarely discussed is their high mineral content, which is a bonus in the case of radioactive exposure. Consuming natural iodine, such as in the seaweeds, helps prevent the uptake of iodine-131 while iron inhibits the absorption of plutonium-238 and plutonium239. Vitamin B-12 inhibits cobalt-60 uptake (used in nuclear medicine), zinc inhibits zinc-65 uptake and sulfur is preventative for sulfur-35 (a product of nuclear reactors) incorporation by the body. Since nuclear workers are potentially exposed to radioactive sulfur, this means that workers in the atomic power industry need a higher content of sulfur in their diet. MSM supplements provide a source of dietary sulfur, but thiol supplements such as cysteine, lipoic acid and glutathione serve double-duty in this area because they help detoxify the body and attack all sorts of other health problems as well. Depleted uranium is currently in the journalistic spotlight because US weapons are made from this material, and after being fired leave a legacy of depleted uranium dust in the environment, which anyone can absorb. Because the kidneys are usually the first organs to show chemical damage upon uranium exposure, military manuals suggest doses or infusions of sodium bicarbonate to help alkalinize the urine if this happens. This makes the uranyl ion less kidney-toxic and promotes excretion of the nontoxic uranium carbonate complex.

In areas contaminated by depleted uranium dusts, it therefore makes sense to switch to drinking slightly alkaline water and to favor a non-acidic diet to assist in this detoxification. Any of the heavy metal detoxifiers, such as miso soup, chlorella, spirulina and seaweeds, are also commonsense warranted. Lawrence Livermore National Laboratories The official could only have known about the diabetes link to depleted uranium from the U.S. State Department and the source of it all: the Lawrence Livermore Nuclear Weapons Lab, “managed” for 61 years by the University of California. The University of California nuclear weapons labs are the core of the nuclear weapons program in the U.S., the only remaining superpower. On May 29, Moret charged the University of California and the Los Alamos and Livermore Nuclear Weapons Labs with engineering the largest global increase of diabetes in history and trying to cover it up. Fine uranium dust, vaporized into a poison radioactive gas by exploding uranium bombs, missiles and bullets, hitches a ride on dry desert winds to circle the globe in days. Dr. Chris Busby, a leading British radiation expert, got data from a nuclear weapons air monitoring facility at Aldemaston, England, which identified depleted uranium in the British atmosphere only nine days after the “shock and awe” carpet bombing of Baghdad, started in March of 2003. The embassy official had just let the cat out of the bag and confirmed the link between the global epidemic of diabetes and the use of depleted uranium by the U.S.-U.K. expeditionary forces in Iraq, Afghanistan and the former Yugoslavia. Depleted uranium is a genocidal radioactive metal used for bullets, bombs and missiles by the United States and Great Britain as munitions in Iraq, Afghanistan and the former Yugoslavia. Millions of pounds of weaponized radioactive uranium gas and dust have been dispersed by US/UK military forces in Iraq and Central Asia. The use of uranium weapons has caused a global diabetes epidemic since 1991, according to scientist Leuren Moret. It is enough uranium dust to cause an estimated twenty five million additional cancers in Iraq in the next decade. The US and UK military still use uranium munitions. There are only 24 million Iraqis. Many Iraqis now have multiple cancers. BBC News “The toll of thyroid cancer carried by the fallout from the Chernobyl nuclear disaster could have been prevented, new evidence suggests. And a British cancer expert agrees that had a simple drug been given to young children in the former Soviet Union who were in the path of the radioactive cloud which covered much of Eastern Europe, much suffering could have been prevented. The disaster, in 1986, happened when a reactor at Chernobyl, in the now-independent state of Ukraine, melted down, throwing large quantities of radioactive isotopes into the atmosphere. One of these, radioactive iodine, is absorbed by the thyroid gland, particularly in very young children, where it can cause cancer, in some cases many years later.”

FDA “It is also notable that the thyroid radiation exposures after Chernobyl were virtually all internal, from radioiodines. Despite some degree of uncertainty in the doses received, it is reasonable to conclude that the contribution of external radiation was negligible for most individuals. This distinguishes the Chernobyl exposures from those of the Marshall Islanders. Thus, the increase in thyroid cancer seen after Chernobyl is attributable to ingested or inhaled radioiodines. A comparable burden of excess thyroid cancers could conceivably accrue should U.S. populations be similarly exposed in the event of a nuclear accident. This potential hazard highlights the value of averting such risk by using KI as an adjunct to evacuation, sheltering, and control of contaminated foodstuffs.” What Does The Thyroid Gland Do? The gland produces a hormone (thyroxin) that regulates the metabolism of the body. From there, the thyroid gland has an influence in affecting many functions of the body including increasing heart rate and body temperature, mental alertness, enhancing energy, and increasing secretion of Growth Hormone. For more information on the thyroid gland and thyroid disorders, Click here Where Does Iodine Come Into Play? The thyroid’s primary “fuel” - as it were - is iodine. It uptakes the iodine and converts it into the necessary hormones for bodily function. This feature is wherein the danger lies. The thyroid gland, as previously stated, wants iodine. Wherever it can get it, it will. This makes it extremely vulnerable to the uptake of radioactive iodine. This fact is both a cure and a crux. Radioiodine, in controlled dosage, is the preferred treatment for thyroidal ilnesses such as thyroid cancer, hyperthyroidism, and Grave’s disease. The key is “CONTROLLED DOSAGE”. Treatments are, ideally, under supervision and the threat of overexposure is limited. This is not the case in a radioactive fallout. Overexposure to radioiodine would be almost a certainty. The destroyed/damaged thyroid is then succeptible to the development of cancer. An interesting irony! So what does all of this have to do Potassium iodide (KI)? Since the thyroid is such a glutton for iodine, the best thing to do is to let it have it! If a nuclear emergency should occur, be it from a reactor or attack, the preferred way to block the uptake of radioiodine is by making certain that the gland is already saturated with iodine. Insert KI here! potassium iodide (KI) supplies the thyroid with the over-abundance of iodine it needs and prevents it from absorbing the radioactive iodine. Believe it or not most of you have consumed potassium iodide, that is if you’ve ever used table salt. It’s added to salt to help stave off iodine deficiency. Of course there’s less than 0.01% so it’s ineffective as a treatment. It will do you no good to consume huge quantities of salt in a radioactive emergency - you’ll just end up with high blood pressure and will still have the threat of thyroid cancer.

In Case of Emergency We keep many things around the house, in case an emergency should arise, from rubbing alcohol to syrup of ipecac. If it expires, you throw it out and get more. The same goes for fire extinguishers, smoke detectors and flashlights. And the same should go for Potassium iodide! The concept is not one we like to let slip into our conscious minds - that of a severe nuclear emergency. But it is possible, especially under current conditions. It’s always best to be prepared. What do I do if I’m exposed? In the event of a nuclear emergency, local officials will have the task of instructing the public on the immediate actions to take. In relation to radioactive iodine, the consumption of KI within 3-4 hours of exposure is necessary to help prevent the radioiodine uptake from occurring. FDA - “In the Federal Register of December 15, 1978, FDA announced its conclusion that KI is a safe and effective means by which to block uptake of radioiodines by the thyroid gland in a radiation emergency under certain specified conditions of use. In the Federal Register of June 29, 1982, FDA announced final recommendations on the administration of KI to the general public in a radiation emergency. Those recommendations were formulated after reviewing studies relating radiation dose to thyroid disease risk that relied on estimates of external thyroid irradiation after the nuclear detonations at Hiroshima and Nagasaki and analogous studies among children who received therapeutic radiation to the head and neck. Those recommendations concluded that at a projected dose to the thyroid gland of 25 cGy or greater from ingested or inhaled radioiodines, the risks of short-term use of small quantities of KI were outweighed by the benefits of suppressing radioiodine-induced thyroid cancer.” In November 2001, the Food and Drug Administration (FDA) issued a final “Guidance on Potassium Iodide as a Thyroid Blocking Agent in Radiation Emergencies.” The objective of the document is to provide guidance to other Federal agencies, including the Environmental Protection Agency (EPA) and the Nuclear Regulatory Commission (NRC), and to state and local governments regarding the safe and effective use of potassium iodide (KI) as an adjunct to other public health protective measures in the event that radioactive iodine is released into the environment. The adoption and implementation of the recommendations are at the discretion of the state and local governments responsible for developing regional emergency-response plans related to radiation emergencies. The recommendations in the guidance address KI dosage and the projected radiation exposure at which the drug should be used. This guidance updates FDA’s 1982 recommendations. KI Use in Radiation Emergencies: Treatment Recommendations (by the FDA) After careful review of the data from Chernobyl relating estimated thyroid radiation dose and cancer risk in exposed children, FDA is revising its rec-

ommendation for administration of KI based on age, predicted thyroid exposure, and pregnancy and lactation status. According to the Mayo Clinic Some side effects may occur that usually do not need medical attention. These side effects may go away during treatment as your body adjusts to the medicine. Also, your health care professional may be able to tell you about ways to prevent or reduce some of these side effects. Check with your health care professional if any of the following side effects continue or are bothersome or if you have any questions about them Warning! Tincture of iodine and concentrated iodine widely sold for water purification are not safe for internal use. The small typical one ounce bottle of tincture of iodine contains about one tablespoon or approximately 30 ml of fluid. (The larger pint bottles contain 473 ml.) To a small child, ingesting the small 1 ounce bottle, even if well diluted to make it palatable, could prove fatal. Everyone needs to understand that all ‘tincture of iodine’ bottles are clearly marked “POISON” for a very good reason. Ingesting elemental free iodine, such as ‘tincture of iodine’, in quantities sufficient to attempt thyroid-blocking in a nuclear emergency is not a safe, nor an effective, alternative. Regarding ingesting (drinking/swallowing) iodine, iodine tablets (widely sold for water purification), tincture of iodine, or Povidone-iodine solutions (like the Betadine® brand solution): Cresson H. Kearny, the author of Nuclear War Survival Skills, Original Edition Published September, 1979, by Oak Ridge National Laboratory, a Facility of the U.S. Department of Energy (Updated and Expanded 1987 Edition) states on page 115: “Elemental (free) iodine is poisonous, except in the very small amounts in water disinfected with iodine tablets or a few drops of tincture of iodine. Furthermore, elemental iodine supplied by iodine tablets and released by tincture of iodine dropped into water is not effective as a blocking agent to prevent thyroid damage. If you do not have any potassium iodide, DO NOT TAKE IODINE TABLETS OR TINCTURE OF IODINE. Iodine is normally used in doses of 8 PPM to treat clear water for a 10 minute contact time. The effectiveness and safety of this dose has been shown in numerous studies. As far back as 1953 in the study “Test of chronic toxicity of iodine as related to the purification of water”. U.S. Armed Forces medical journal, 1953, 4:725-728 Morgan DP, Karpen RJ., it was shown that: “No adverse health effects were reported in men who drank water providing iodide at doses of 0.17-0.27 mg/kg of body weight per day for 26 weeks” That works out to a reported safe ingestion of elemental iodine via treated water of between 14 and 22 mg per day for an 180 lb adult. To attempt to achieve a thyroidblocking dose of nearly 100 mg of iodine (the iodine content of a 130 mg KI tablet) would thus require exceeding that proven safe level by a factor of at least four to seven times for an 180 lb adult. And, this would be with potentially poisonous elemental free iodine that is also claimed above by

Cresson H. Kearny to be “...not effective as a blocking agent to prevent thyroid damage.” USP tincture of iodine contains 2% iodine and 2.4% sodium iodide dissolved in 50% ethyl alcohol and according to the National Academy of Sciences in Drinking Water and Health. Vol. 3. Washington, DC, National Academy Press, 1980. Doses of 30-250 ml of tincture of iodine (about 16-130 mg of total iodine per kg of body weight) have been reported to be fatal. Potassium Iodide (KI) is Safe From The United States Nuclear Regulatory Commission Office Of Nuclear Material Safety & Safeguards “The FDA has evaluated the medical and radiological risks of administering potassium iodide (KI) for thyroid blocking under emergency conditions. The FDA has concluded that FDA-approved “radiation emergency potassium iodide” is safe and effective and has approved it for over-the-counter sale for this purpose (Federal Register, Vol. 50, No. 142, p. 30258, July 24, 1985). Potassium iodide is effective as a thyroid blocking agent. It reduces thyroid gland accumulation of radioiodine that has entered the body through inhalation or ingestion if the potassium iodide is administered before, or immediately after, exposure to the radioiodine. If potassium iodide is administered later than four hours after an individual has suffered an acute ingestion or inhalation of radioiodine, its effectiveness as a thyroid blocking agent is less than 50 percent.” EPA and 911 - Conscience Shocking! The administrator of the Environmental Protection Agency at the time, Christie Whitman, assured New Yorkers their air was “safe to breathe”. Several groups have since filed class action lawsuits against her and her agency, and a federal judge called her statements “conscience-shocking.” Even the EPA’s own inspector general has criticized the agency’s handling of the crisis. A 2003 report found that on the basis of early tests for asbestos, which had been reassuring, the EPA made misleading pronouncements about air quality. And the White House, the report said, removed cautionary language from the agency’s press releases. A further study by the US general accounting office in 2004 found that the federal government had taken no comprehensive actions to study the health effects of 9/11 pollution and “the full health impact of the attack is unknown”. This is what concerns doctors the most. Dr. Moline who is running a screening program for these workers at Mt. Sinai Hospital in New York said “that diseases could take years to develop. Her concerns start with cancer, but extend to potential effects on the heart and a variety of lung and respiratory problems. She advises screening exposed workers every 18 months for at least 20 years.

Conscience Shocking!

Advertisement

FDAs Guidance On Protection Of Children And Adults Against Thyroid Cancer In Case Of Nuclear Accidents The Food and Drug Administration has issued a guidance on the use of potassium iodide (KI) to reduce the risk of thyroid cancer in children and adults in emergencies involving the release of radioactive iodine into the environment. The document advises other federal agencies and state and local governments on safe and effective dosages of KI as an addition to other protective measures, such as evacuation, sheltering, and assurance of uncontaminated food and milk for infants and children, who are most susceptible to radiation-induced thyroid cancer. The FDA guidance, which was developed in collaboration with experts from the National Institutes of Health, supersedes recommendations issued by the agency in 1978 and 1982. At that time, the FDA was guided mostly by studies on the risk of thyroid disease that used estimates of external thyroid irradiation resulting from the WWII nuclear detonations in Hiroshima and Nagasaki. The agency’s new recommendations are derived from a review of the much more comprehensive and reliable data in studies conducted after the Chernobyl nuclear reactor accident in April 1986. These studies included measurements of thyroid exposure to radiation in hundreds of thousands of children and other individuals in Ukraine, Belarus and the Russian Federation. The studies also provided information about the large-scale use of KI in Poland, where it was administered to millions of children and adults affected by the Chernobyl radiation fallout. The data clearly demonstrate the risks associated with thyroid radiation from radioiodines that are inhaled or ingested with contaminated food. When such exposures are likely, KI can be used to block thyroid uptake of radioactive iodine species and thus provide safe and effective protection against thyroid cancer caused by such irradiation when exposure can not be prevented by other measures. External Link: http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/ucm133711.htm

This is not an Apple. It’s not an Orange. It’s a nuclear demolition.

An article coauthored by Drs. Tenforde, Schauer and several current and distinguished emeritus members of Council was published in the National Academy of Engineering’s publication, The Bridge. The title of the article is “Health Aspects of a Nuclear or Radiological Attack” and is found on the National Council on Radiation & Protection Measurements web site. External Link: http://www.ncrponline.org/ Health Aspects of a Nuclear or Radiological Attack Preparedness for responding to a radiological or nuclear attack requires dedicated resources, a sustained vision, and measurable performance requirements. Since September 11, 2001, the National Council on Radiation Protection and Measurements (NCRP) has produced several publications related to: the detection and interdiction of nuclear and radiological materials and weapons (NCRP, 2003a,b, 2007, 2010a,b); preparation, training, and countermeasures to acts of nuclear or radiological terrorism (NCRP, 2001, 2005a,b, 2009, 2010c,d); and cleanup and restoration of contaminated sites (NCRP, 2010e). Information on these publications is available at http://NCRPpublications.org. This brief paper provides a summary of key issues facing local, state, and national responders in preparing for and counteracting acts of nuclear or radiological terrorism, including medical management and follow-up care for victims. We also provide a brief look at important issues that remain to be addressed. A Radiological Attack As part of the government’s preparations for responding to radiological or nuclear attacks by terrorists, National Planning Scenarios have been developed for two types of attack: (1) a radiological-dispersal device (RDD)—a socalled “dirty bomb”; and (2) an improvised nuclear device (IND) (NPS, 2005). An attack with an RDD is considered the more likely of the two because explosives and radioactive materials from waste, hospitals, and test sources are widely available (Hamilton and Poston, 2004; Med-alia, 2002; NPS, 2005; Zimmerman and Loeb, 2004). Radiation exposure from an RDD can be either from an external source (i.e., radioactive contamination) or from internalized radioactive materials inhaled as aerosolized particles or embedded fragments. Pedestrians and vehicles moving through contaminated areas can re-suspend and redistribute radioactivity for hours after an explosion thus greatly expanding the contaminated area (NPS, 2005). In addition to radiation exposure, many people would suffer burns and wounds from the explosion.

Because of the large variety of radioactive materials and possible dispersal mechanisms, the specifics of radiation exposure can vary greatly. For example, there could be a non-explosive dispersion of radioactive materials, such as the introduction of radionuclides into a municipal water supply or as contaminants in food. The resulting radiation exposure doses would likely be low, but many people could be affected because recognition of a radiological threat would be delayed until responders arrived with detectors or public health officials noticed radiation-induced symptoms in affected individuals (NCRP, 2001). An alternative to active dispersal would be a radiological exposure device (RED), that is, a radiation-emitting source hidden in a public space (DHHS, 2010). For example, an RED placed in a heavily frequented area would surreptitiously expose the civilian population to radiation. A carefully disguised RED on a train or in a shopping mall could expose large numbers of people before the source was discovered. A Nuclear Attack Although detonation of an IND is considered less likely than an attack using an RDD or RED, it would be the most devastating scenario. A nuclear weapon in terrorist hands might range from a 1-kiloton (kT) device the size of a large backpack to a 10- to 20-kT device analogous in power to the nuclear weapons used in World War II. Detonation of a nuclear device would lead to prompt exposures to both gamma and neutron radiation. The ratio of neutron to gamma radiation would vary with weapon yield, distance from the blast, and shielding. With a surface-level burst, soil and water would be vaporized by the heat of the explosion, activated by neutrons, and dispersed as fallout. The distribution of the fallout would depend on the height of the burst and the specific meteorological conditions. External radiation from fallout is predominantly from gamma and beta radiation. Doses from fallout would likely be lower than prompt doses and could be delayed because of the time required for the radiation to reach downwind locations (NCRP, 2001). There are also hazards from internalized radioactive material. A 10-kT nuclear device would also cause moderate to severe blast damage to structures within a mile of the detonation. Responding to Terrorist Incidents The ability of federal, state, and local response authorities to plan and prepare for managing terrorist incidents is complicated by limited resources (e.g., funding, personnel, and equipment). In addition, these organizations are already called upon to respond to a great many incidents and crises, and terrorist incidents are generally agreed to be low-probability, though high-consequence, events. On the one hand, not planning a response to terrorist incidents would leave communities vulnerable and totally unprepared. On the other hand, adequate planning without dedicated resources and a sustained vision can have an ad-

verse effect on the quality of response. The easiest way to ensure preparedness for a terrorist incident is for government authorities to make it a high priority, which would entail dedicated budgets and measurable performance requirements. Response planners would then be able to staff and gather resources at appropriate levels. Without government support, even if an organization has dedicated program requirements for terrorism preparedness, the funding would have to be taken from another part of its asset base. Thus preparation would be a zero sum game for them; they would be faced with meeting extra job requirements using the same resource base. Because the recent financial crisis has forced cutbacks in response personnel and critical programs, the situation today is even worse than it was several years ago. With no guidance available, response organizations must manage as best they can with whatever resources they can muster. Clearly, for preparation and training for terrorist incidents to become a reality, we must have a paradigm shift in the thinking of communities and organizations that support emergency responders. These organizations, which include local, state, and federal offices with preparedness assets, such as the U.S. Department of Homeland Security and professional organizations (e.g., NCRP) and societies (e.g., Health Physics Society), must help response communities articulate a sustained vision of terrorism response preparedness. Even if the state of preparedness is not ideal, the vision should be translated into specific requirements. For example, a requirement should be established that first-on-scene responder vehicles be equipped with specialized chemical, biological, radiological, and nuclear (CBRN) detection equipment so that suspected threat agents can be detected within a specified number of minutes after they arrive. CRBN requirements should also be established for medical triage and treatment capabilities, population monitoring, decontamination, and so on.

grants that provide one-time funding to build competence that is not sustainable. The responder’s mantra, “You lose what you don’t use,” applies to every aspect of response preparedness. Therefore, future grant programs must provide measurable, sustainable approaches to preparedness. Unfortunately, a well organized government program that provides an ideal pathway to response preparedness is not likely to emerge soon. Nevertheless, numerous local and state communities around the nation have shown tremendous ingenuity when it comes to terrorism response preparedness. These communities have realized that building competency through job function would be ideal, but given the low-probability, high-consequence nature of a terrorist attack, training and routine exercises will be necessary to refine and maintain the skills necessary for an effective response. To advance preparedness and training programs, communities should first assess their ideal end states according to the threats they face. They should then seek support from all levels of government and from all available funding sources. If requirements have not been developed or are not available, they must establish them and develop a strategic plan to describe how and when the requirements will be met and how they will work. The community will then have to implement the strategic plan step by step. Training, exercises, and equipment maintenance should be integrated into a comprehensive plan for sustaining the state of preparedness. The community must regularly assess its progress and ensure that the resources for supporting preparedness remain available. Potential Health Effects of a Nuclear Incident

Chernobyl

The requirements should be developed by a process that engages stakeholders at all levels and should be tailored to meet the needs of individual communities. The requirements should include: the number of personnel required to perform necessary functions; training requirements; equipment needs; desired end states; and other detailed information. Planners should leverage multi-use job functions, equipment, and training whenever possible. Preparation and training do not have to be the same for every community. The Urban Area Security Initiative (UASI) has identified cities at risk to encourage regional preparedness. The UASI model could also be used to prioritize regions at greatest risk, and those communities should then insist that terrorism preparedness and training be made a priority. The federal government provides grants to response communities through competitive processes to bolster preparedness for terrorism response. As a result, there are storage rooms filled with necessary equipment, but many responders are not adequately trained to use or maintain it. Response communities do not benefit much from

Health effects are most likely to result from localized or whole-body exposures to radiation rather than from the internal or external deposition of radionuclides (contamination). Localized, deep exposure to radiation caused by handling highly radioactive sources may result in a localized radiation burn manifested initially by reddening of the skin (erythema) and later by desquamation, blistering, and, potentially, necrosis. Because the dose rate drops rapidly with distance from the source, systemic manifestations are not as severe as local injuries. Erythema in the first hours or days indicates an acute skin dose of > 2 gray1 (Gy). Dry or moist desquamation occurs at doses of more than 10 Gy; doses of more than 15 Gy can result in permanent injury, including atrophy, telangiectasia (dilated superficial blood vessels), and ulceration. Large acute doses (more than about 2 Gy) of whole-body penetrating radiation can result in various forms of acute radiation syndrome (ARS), which becomes manifest over a period of hours to weeks. In the first few hours, the prodromal phase of ARS may include nausea, vomiting, fever, and diarrhea. In the following weeks, at doses of > 2 Gy, there may be mild bone marrow depression; with doses of 10 to 30 Gy, there will be severe bone marrow depression and damage to the gastrointestinal mucosa resulting in infection, sepsis, and bleeding.

At acute doses of more than 30 Gy, changes will be apparent sooner (hours to days) related to injury to the cardiovascular and central nervous systems. Patients exposed to acute doses of > 5 Gy to the lens of the eye are likely to develop some degree of cataract within a few years. Internal contamination can occur transdermally or through inhalation, ingestion, or wounds. For the most part, acute health effects will be minimal, although an IND or reactor accident would release radioiodine that could result in hypothyroidism or late thyroid nodules or cancer. External contamination, particularly from intense highenergy, beta-emitting radionuclides, can result in significant widespread skin injuries, which then become portals for infection. If present with ARS, widespread skin injury significantly increases mortality. In the event of a ground-level detonation of an IND, exposure to fallout in the first few hours could cause beta burns but also enough penetrating radiation to cause ARS and lethality. Any combination of thermal or traumatic injuries with radiation increases complications and mortality. Late health effects are predominantly radiation-induced carcinogenesis. Radiation can induce many (but not all) types of cancer and leukemia, which often take years, even decades to develop. The risk of fatal cancer in acutely exposed populations is on the order of 5 percent per sievert.2 There is little evidence of hereditary effects in humans. Prompt Treatment and Long-Term Monitoring Victims of acute radiation-related events will require prompt diagnosis and treatment of emergency medical and surgical conditions, as well as of conditions related to possible radiation exposure. Traditional medical and trauma criteria should be used for triage. Radiation doses to patients can be estimated by rapid automated biodosimetry and clinical parameters, such as the history and timing of symptom complexes, the time to emesis, lymphocyte depletion kinetics, chromosomal damage, and multi-parameter biochemical tests. Acute high-level radiation exposure should generally be treated medically as involving multi-organ failure (MOF). Radiation-induced multi-organ dysfunction (MOD) and MOF are defined as progressive dysfunction of two or more organ systems as a result of radiation damage to cells and tissues over time. Radiation-associated MOD appears to develop partly as a consequence of systemic inflammatory response syndrome and partly as a consequence of radiation-induced loss of functional cell mass in vital organs (for more detail see Fliedner et al., 2009). The Strategic National Stockpile Radiation Working Group recently issued recommendations for medical management of ARS (Waselenko et. al., 2004), and a website on medical management (http://www.remm.nlm.gov/) provides guidelines for the management of acute radiation injury (Bader et al., 2008). An IND incident would result in victims with both radiation injury and conventional trauma. In a recent report on the scientific aspects of combined injuries (radiation + burns or trauma), the authors concluded that two (or more) injuries that are sublethal or minimally lethal when they occur individually act synergistically with radiation injury, resulting in higher mortality (DiCarlo et al., 2008).

Proper supportive care of ARS can significantly prolong survival. The lethal dose for survival of 50 percent of contaminated persons for 60 days (LD50/60) is approximately 3 to 4 Gy in persons managed without supportive care. The LD50/60 can be increased to 6 to 7 Gy with antibiotics and transfusion support. The lethal dose appears to be even higher with early administration of hematopoietic colony stimulating factors. Patients most amenable to treatment will have received doses of 2 to 6 Gy. If there are people who have been subject to doses of more than 6 to 8 Gy, and they also have significant blast or thermal injuries, the combined injuries will preclude survival. For patients with few or no other injuries, however, many authorities would consider stem cell transplants (peripheral or cord-blood) for victims irradiated in this dose range. It is common practice to distinguish late physiological effects from early effects of radiation exposure. Deterministic effects are acute and typically show a sigmoid dose-response curve; the severity of harm from the radiation exposure increases with dose. Effects are non-neoplastic and are rather promptly expressed in exposed individuals. In contrast, late stochastic effects (i.e., non-threshold effects) represent a probabilistic tissue response to radiation exposure. Stochastic effects are generally expressed later. Follow-up medical care of an irradiated individual will, therefore, focus on late effects, most significantly the detection of cancer. In addition, late psychological effects from radiation exposure should always be considered in continuing medical surveillance. For patients with relatively low-dose exposures, the long-term psychological trauma may be more medically significant than radiationinduced organ damage. Issues to be Addressed The number of key issues remaining to be resolved is much greater than the number of issues considered to date by NCRP or other expert groups. Several important issues have received little or no consideration: * retaining proficiencies in responder communities; gaps in the training of these individuals; and training new responders * maintaining equipment and supplies in a state of readiness over long periods of time * training for responding to attacks with weapons of mass destruction (WMD) as opposed to “dirty bombs” * ensuring the coordination of all responder organizations at the local, state, and national levels * addressing late-phase issues after a nuclear or radiological incident, such as reentry, reoccupancy, and recovery of the affected area * communications with the public before, during, and after an incident * dealing with psychological impacts and restoring public trust. Communications Effective communication prior to an incident, during an incident, and after an incident has been brought under control will be extremely important. Decision makers must issue directives to the public with recommendations for certain areas based on the size and dimensions of the incident. This will require that the general public be able to understand the information and respond appropriately.

For example, many people still to do not understand the term “shelter-in-place,” and only about half of the general public understands the difference between a WMD (e.g., an IND) and a “dirty bomb.” Thus significant efforts, beginning now, should be made to “educate” the public. These challenges have been addressed by nuclear utilities in the United States as part of their emergency planning, and local, state, and federal officials could learn a great deal from their efforts. So far, however, useful, readily understandable information has not been widely distributed on a national scale. Late-Phase Activities To date, efforts have focused mostly on early-phase responses to a terrorist incident. Few have considered the reentry, reoccupancy, or recovery issues. Sullivan et al. (2008), who have considered dose assessments to guide decisions in the event of an RDD incident, emphasize the need for a consensus approach to cleanup and recovery efforts. NCRP agrees that there must be total stakeholder “buy-in” for late-phase recovery efforts (NCRP, 2001). Chen and Tenforde (2010) have discussed the involvement of stakeholders in planning for the cleanup and restoration of contaminated sites. If a WMD is detonated in an urban environment, the recovery phase will be just as important as the immediate response phase. To plan for late-phase recovery, careful studies of actions taken in Hiroshima and Nagasaki will be essential. Today, both cities are once again thriving, and their recovery represents a “real-world laboratory” from which lessons can be learned for developing response plans for nuclear or radiological terrorist incidents. Summary and Conclusions The goals of radiation protection are to prevent the occurrence of clinically significant radiation-induced deterministic effects (e.g., ARS) and to limit the risk of stochastic effects (e.g., cancer) to a reasonable level in relation to societal needs, values, benefits gained, and economic factors (NCRP, 1993). However, achieving these goals may not be possible in the event of radiological or nuclear terrorism. Table 1 shows two types of health risks that may result from short-term, high-level, whole-body radiation exposure that could occur as a result of a terrorist incident involving an IND: (1) acute deaths from injury to organs and tissues (e.g., bone marrow); and (2) increased risk of solid cancers (typically 10 to 40 years after exposure) and leukemia (less than 10 years after exposure). Immediate and sustained investments by the U.S. government in infrastructure development (e.g., radiation detectors), education, training, communication, and medical countermeasures will be essential to ensuring the nation’s ability to address the immediate and long-term health effects of a radiological or nuclear incident.
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Radiological Terrorism: First Responders and Communicating Risk Effective communication is essential to informed decision making about radiological risks by John F. Ahearne During the cold war, school children were taught what to do in case of a nuclear attack, and some people built underground shelters to enable them to outlast the long-term effects of such an attack. When the cold war ended, so did the exercises and the digging. However, since 2001, the public has again heard a great deal about the dangers of nuclear and radiological terrorism. In 2008, the National Academy of Engineering published Grand Challenges for Engineering in which 14 grand challenges were identified, including nuclear terror (NAE, 2008). That report states: Long before 2001, defenders of national security worried about the possible immediate death[s] of 300,000 people and the loss of thousands of square miles of land to productive use through an act of terror. From the beginning of the nuclear age, the materials suitable for making a weapon have been accumulating around the world. Even some actual bombs may not be adequately secure against theft or sale in certain countries. Nuclear reactors for research or power are scattered about the globe, capable of producing the raw material for nuclear devices. And the instructions for building explosive devices have been widely published, suggesting that access to the ingredients would make a bomb a realistic possibility. In the event of such an attack, responders will be called upon to go into areas where they may be exposed to radiation. In addressing potential exposures of soldiers on the battlefield, an Institute of Medicine report cautioned that although “there is a general ethical principle that one should not put individuals at risk of harm, . . . [c]ertain roles . . . carry with them an obligation to bear risk for the benefit of others.” In those cases, there “must be an analysis that supports . . . that no more risk than . . . necessary is . . . imposed or placed on the individual. . . . This includes disclosure of the risks to the person both before and after the exposure . . . .” (IOM, 1999). The same applies to responders to a radioactive event, who should be trained to explain radiation, measure exposures, and understand the risk of entering contaminated areas following a radiological attack. Responders must also be aware of public fears of chemicals and radiation. Studies have shown that as many as 60 to 75 percent of people believe that if an individual is exposed to a chemical that can cause cancer, that person will someday develop cancer. A similar number believe that exposure to radiation will probably lead to cancer (e.g., Slovic, 1996). Communicating Risk The definition of “risk” depends on culture and context. Risk in the financial world is different from risk in bridge construction and from risk in the world of religion. According to a recent definition, the factors that determine risk in the context of radiological terrorism include “(1) the hazardousness of the material, (2) its quantity, (3) the probability of release, (4) the dispersion of the hazard, (5) the population exposed, (6) organism uptake, and (7) [the] response of officials to the hazard before, during, and after release” (Greenberg et al., 2009). That description, although probably too complex to be of use for the average person, can serve as a framework for educating responders. In addition to learning the framework for risk analysis, effective risk communication requires understanding the audience. Officials often believe the public does not and cannot understand complex situations. While the general public may not have an understanding when a crisis arises, according to Professor Baruch Fischhoff of Car-negie Mellon University, “...lay risk perceptions may be judged unfairly, leading professionals to be unduly critical of lay-people’s decision-making capabilities” (Fischhoff, 2009). He notes that “Citizens can, typically, acquire the understanding to reach reasonable conclusions, given well-prepared communications, presented at appropriate times” (personal communication). The key is having well prepared communications ready when needed.

More than two decades ago, the National Research Council recognized the necessity of taking special care when communicating risk during a crisis (NRC, 1989): Risk managers should ensure that (1) where there is a foreseeable potential for emergency, advance plans for communication are drafted, and (2) there is provision for coordination among the various authorities that might be involved and, to the extent feasible, a single place where the public and the media can obtain authoritative and current information. In the aftermath of the Three Mile Island accident, it became apparent that these principles should be incorporated into regulations for all nuclear power reactors, and the U.S. Nuclear Regulatory Commission has since done so. The likelihood of panic following a radiological terrorist attack should be a strong motivator for federal, state, and local authorities to develop and practice using a communication hub. The National Council on Radiation Protection and Measurements advises that: “In preparing for or responding to terrorist incidents involving radioactive releases, it is crucial to recognize the centrality of social and psychological issues” (NCRP, 2001). There are many other sources of information on addressing stressed individuals in a radiation incident. The International Radiation Protection Association, for example, has identified the most important issues that should be addressed in planning with responders (IRPA, 2008): • initiation of the process as early as possible • seeking out and involving relevant stakeholders and experts • ensuring that the roles and responsibilities of all participants are well understood and that the rules for cooperation are clearly defined Effective risk communication is central to informed decision making about radiological risks because it establishes public confidence in the ability of individuals and organizations to deal with a radiological emergency. The keys to successful risk communication are anticipation, preparation, and practice. High-concern situations change the rules of communication. At a recent conference the director of the Center for Risk Communication provided 12 templates for crafting messages, such as, “When responding to any high stress or emotionally charged question: provide information at four or more grade levels below the average grade level of the audience [and] be brief and concise in your first response: no more than 27 words, 9 seconds, and 3 messages” (Covello, 2010). For examples of what not to do, we need only look back to the weeks and months following the 1986 Chernobyl accident in the Ukraine. Communication after the event was summed up by Slovic (1996): “Communication about Chernobyl was dreadful in Europe. Information messages were peppered with different terms (roentgens, curies, bequerels, rads, rems, sieverts, grays) which were explained poorly or not at all.” A recent review of research on public understanding of issues important in a radiological emergency reported that only about 50 percent know the difference between a nuclear bomb and a “dirty” bomb and that common terms for protective action, such as “shelter in place,” are not always understood (Becker, 2010). Among responders, the review found low levels of technical knowledge and a low comfort level with radiation, which raises “serious concerns about individual and organizational preparedness for a terrorist event involving radioactive materials.” “Top Hat” exercises have been conducted to test the ability of responders. Understanding Radiation and Hazards Radiological terrorism is not just a theory. Attacks have been carried out in Russia and have been defined in a study

by the Nuclear Safety Institute of the Russian Academy of Sciences (2005): “Radiological terrorism is carrying out technological terrorism where ionizing sources are used as defeating agents.” The Russian study describes a broad range of possible methods and devices for dispersing radioactive substances over a city or infrastructure, including placing sources of ionizing radiation in the public transport system, in subway stations or stadiums, in air flow intakes in buildings, in water supply systems, and so on. In the same study, some possible scenarios (which could be realized in the United States as well) were analyzed: • the planting of a cobalt-60 gamma radiation source under a seat in a subway car • the detonation of a strontium-90-based dirty bomb in a subway station during rush hour (This high, but not nuclear, explosive was used in the two subway attacks in the Moscow metro in late March 2010, demonstrating terrorists’ ability to carry out such attacks.) • contamination of an asphalt roadway, before it enters a highway, with a liquid solution of cesium-137 The fear and stigma associated with radiation and the term “nuclear” underlies opposition to nuclear power plants. The same fears have led to the well known public-relations name change from “nuclear magnetic resonance,” an accurate description, to the more palatable “magnetic resonance imaging” (MRI); the closing of a Brookhaven research reactor after very small amounts of tritium were detected in groundwater; and opposition to the proposed Yucca Mountain nuclear spent fuel repository (Slovic, 1996). The fear of tritium, which has a 13.7 year half-life, also led the Vermont senate to vote overwhelmingly to shut down the Vermont Yankee nuclear plant after tritium leaks were found in ground measurements. The utility compounded the problem by issuing inaccurate and misleading statements. Radiation Exposure In a radiological event, first responders and later responders will face a serious obstacle. Although the average American is exposed to radiation every day, half of which is unavoidable, most people, including some responders, fear radioactivity and do not understand it. Table 1 shows the effective dose per individual in the United States in 2006. The total for an individual is 6.2 milliSieverts (mSv). As a reference point, a typical dental x-ray gives a patient about 0.005 mSv per image, or about 0.02 mSv—or 2 mR—for a four-image examination (NCRP, 2010). Not every individual is subject to medical exposures, but everyone is subject to background exposures. Nevertheless, as anyone who has tried to argue the insignificance of an extra milliSievert of exposure knows, routine exposures do not seem to make the general public more understanding of, or more willing to tolerate radiation. “Dirty Bombs” Constructing a nuclear weapon requires well trained personnel and careful construction, of course, but, most of all, it requires either plutonium or highly enriched uranium (special nuclear materials [SNMs]), which are quite difficult to obtain. Plutonium must be chemically separated from nuclear fuel that has been used in a nuclear reactor. Highly enriched uranium (HEU) can be obtained by enriching natural uranium. (The enriching process, in which Iran is currently engaged, is the reason for international concern.) As mined, uranium is less than 1 percent U235, the fissionable isotope. The uranium used in most reactors has been enriched to 3 to 5 percent U235. The uranium most useful for a nuclear weapon (weapon-grade uranium) requires more than 90 percent U235.

Whereas SNMs to make a nuclear weapon are extremely difficult to obtain, radioactive material for a dirty bomb is not. The capability of packaging conventional explosives with radioactive material and detonating a radiological dispersal device to kill and terrorize people—the “dirty bomb” scenario—is, unfortunately, within the means of some terrorist groups (NRC, 2007). Strong ionizing radiation sources (IRSs), such as cobalt used in medical devices and cesium used to power remote devices (e.g., navigation beacons in isolated locations), are but a few of the sources of radiological materials. According to a 2007 report by the National Research Council, “Hundreds and perhaps thousands of inadequately protected IRSs . . . are present in many countries. Some are in use, some are in storage, and some are awaiting permanent disposal . . . [S]ome IRSs have simply been abandoned . . . because there were no financially affordable disposal pathways for those that had exceeded their useful lifetimes or were no longer needed.” Radiological material could also be obtained because of lax security. For example, at one facility in Russia two installations contain 27 sources of cobalt-60 and 15 sources of cesium-137. These materials are not being used, only stored, and there are no restrictions on approaching the facility. Another facility in Russia has 42 sources that have not been used for years and are located “in a tumbledown building . . . .” with no closed fence around it. The same report reveals that in the United States, “hundreds of unwanted IRSs have not been under adequate control, but DOE [U.S. Department of Energy], with the assistance of other federal and state agencies, has mounted an aggressive program to find, collect and secure these orphan sources . . . .” (NRC, 2007). A “dirty bomb” used by terrorists would cause great alarm, even though the physical damage from such a device, caused by the high explosive, might be limited. Placing a radioactive source, such as Cs137, around or on the outside of a high explosive does not make a nuclear weapon, but the message that such a device has exploded may lead to public panic and understandable fear in responders. For these reasons, it is important that police and fire organizations be trained in responding to radiation-laden attacks. Conclusions Radiation remains a topic of fear to much of the public, including first responders. While a nuclear weapon detonated in a U.S. city would be catastrophic, a dirty bomb would not be. But unless the public and responders are educated in radioactivity, a dirty bomb could cause havoc. Planning exercises for responders should include a short course on radioactivity and the use of measurement equipment. Giving responders opportunities to question experts can alleviate understandable concerns. Establishing rules of communication and periodically rehearsing these in table-top exercises can give responders the knowledge and some experience on which they can rely in times of emergency. These exercises should be repeated at least every three years.

Providing a primer on radioactivity would be a useful contribution to public education. A first step would be to provide the primer and a short course for public school teachers. Perhaps one of the National Science Foundation or U.S. Department of Education programs could be adapted for that purpose. References Becker, S.M. 2010. Risk Communication and Radiological/ Nuclear Terrorism: A Strategic View. Presentation at Communication of Radiation Benefits and Risks in Decision Making, 46th Annual Meeting of NCRP, March 8–9, 2010, Bethesda, Md. Covello, V. 2010. Presentation by director of the Center for Risk Communication at Communication of Radiation Benefits and Risks in Decision Making. The 46th NCRP Annual Meeting, March 8–9, 2010, Bethesda, Md. Fischhoff, B. 2009. Risk Perception and Communication. Pp. 940–952 in Oxford Textbook of Public Health (5th ed.) R. Detels, R. Beaglehole, M.A. Lansang, and M. Gulliford, eds. Oxford, U.K.: Oxford University Press. Greenberg, M.R., B.M. West, K.W. Lowrie, and H.J. Mayer. 2009. The Reporter’s Handbook on Nuclear Materials, Energy, and Waste Management. Nashville, Tenn.: Vanderbilt University Press. IOM (Institute of Medicine). 1999. Potential Radiation Exposure in Military Operations: Protecting the Soldier Before, During, and After. Washington, D.C.: National Academy Press. IRPA (International Radiation Protection Association). 2008. Guiding Principles for Radiation Protection Professionals on Stakeholder Engagement. Available online at www.irpa.net. NAE (National Academy of Engineering). 2008. Grand Challenges for Engineering. Available online at http:// www.engineeringchallenges.org/cms/challenges.aspx. Hard copy available from NAE Program Office, 500 Fifth Street, N.W., Washington, D.C. 20001. NCRP (National Council on Radiation Protection and Measurements). 2001. Management of Terrorist Events Involving Radioactive Materials. Report No. 138. Beth-esda, Md.: NCRP. NCRP. 2008. NCRP Composite Glossary. Bethesda, Md.: NCRP. Available online at http://www.ncrponline.org/ PDFs/NCRP Composite Glossary.pdf. NCRP. 2010. Ionizing Radiation Exposure of the Population of the United States. Report No. 160. Bethesda, Md.: NCRP.
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Slovic, P. 1996. Perception of risk from radiation. Radiation Protection Dosimetry 68 (3-4): 165–180. Author: John F. Ahearne Medical Preparedness and Response to Nuclear Terrorism by Georges C. Benjamin The medical and public health community is still in its infancy in terms of preparedness for the detonation of a nuclear device. The atomic age began in the 1900s and brought with it the promise of using nuclear technologies for peaceful purposes. It also brought with it the reality of nuclear weapons and a potential catastrophic public health threat. Early nuclear weapons were large, heavy, and complicated to make and use. Most important, only nation states had them. As technology advanced, nuclear weapons have become smaller, lighter, and more potent. In addition, terrorists are now working diligently to get their hands on them. Today, detonation of a compact, portable nuclear device by a small group of terrorists is a real threat. These devices, known by a variety of names— suitcase nukes, mini-nukes, or improvised nuclear devices (INDs)—are small enough to put in a backpack or suitcase and can yield an explosion of up to 20 kilotons. Challenges to Emergency Medical Response All nuclear detonations result in significant structural and environmental destruction from the blast, heat, and radiation. The level of physical destruction in and beyond the response area and the potential loss of critical medical infrastructure in surrounding areas at relatively remote distances will create significant barriers to normal emergency medical responses. In addition, dangerous levels of radiation in the immediate response area and downwind from the radiation plume will make it difficult to respond rapidly to victims of the blast. Opera-tional and logistical problems with the delivery of supplies, patient transport, and emergency communication will further complicate emergency medical response. The medical effects will be catastrophic, both for people in the immediate area and for people within a radius of several miles. Survivability in the short and intermediate term will depend on the degree and type of physical injury combined with the degree of exposure to radiation (Waselenko et al., 2004). The radiation effects will have immediate, delayed, and long-term health consequences for both victims and emergency response personnel. Under any scenario that includes the release of a nuclear weapon, there will be thousands, possibly tens of thousands, of casualties. In the immediate aftermath, there will be an urgent need for a large number of

specialized beds for patients with burns, blunt and penetrating trauma, eye injuries, and other injuries that would quickly overwhelm the existing overtaxed health system. The number and variety of casualties, the lack of adequate emergent health care infrastructure (e.g., burn and trauma beds, respirators, supplies, and trained staff) in many areas, and the expectation of long-term disruptions of routine emergent and urgent health care services represent significant challenges to planners. Preparing for the Worst With these challenges in mind, how does one address the need for public health preparedness? First, achieving preparedness is a process, not a point in time. Preparedness requires training, practice, and an organized approach to the development of an emergency medical system. The investment in emergency preparedness must be persis-

tent and sustained in a way that creates dual-use systems that will serve the needs of the public on a daily basis but can also be scaled up quickly to address a surge of patients in case of an overwhelming event. Since the horrific events of September 11, 2001, the nation has been working toward improving preparedness to threats to public health ranging from infectious diseases to weapons of mass destruction. Preparing for any emergency begins with asking “what if” security officials fail to prevent the release of a biological or chemical weapon or the detonation of an IND in an urban area or a highly populated American city. The medical and public health community is still in its infancy in preparing to respond to such an unthinkable event (IOM, 2009). Public health preparedness activities have been undertaken to address unintentional outbreaks of infectious disease, such as pandemic influenza (H1N1) and severe acute respiratory syndrome (SARS); large outbreaks of food-borne illnesses from pathogenic bacteria, such as E-Coli 0157:H7 and Salmonella; and intentional threats from potential bioweapons, such as smallpox and anthrax. These measures have improved the nation’s capacity to respond to infectious outbreaks and a variety of other basic health emergencies. However, they are not sufficient to address a disaster with the range and scope of destruction that would be caused by the detonation of an IND. The profound loss of critical medical and response infrastructure would profoundly diminish the effectiveness of the emergency response. The only recent experiences that approach the scope of an IND event are Hurricanes Katrina and Rita and, possibly, the earthquake in Haiti, which also caused the acute loss of significant critical infrastructure. The detonation of an IND would cause a level of destruction and risk to health that would be a mega-disaster of national significance (Figure 1). In such an attack, federal authorities would have to be immediately engaged in the emergency response and not wait for requests from state or local officials, as they would in a typical scenario. Medical preparedness for a nuclear detonation will require using all of the measures taken for many types of natural and manmade disasters. It will also require a radical change in thinking about how we provide emergency medical care. In addition to planning a response to the effects of a large explosion, preparation will require addressing the problems faced in a radiologic hazards material (Hazmat) spill. Because of the radioactive cloud, the contaminated area would include not only the blast area, but also communities that may be many miles from the site. Planners must also be prepared to mount an emergency response in conditions that mimic an earthquake or tornado, such as the loss of physical infrastructure and widespread physical blockages of ingress and egress routes. Finally, because this would be an intentional attack, planners must include preparations to respond to multiple detonations or the release of biological or chemical weapons. These challenges will require an all-hazards approach to emergency medical preparedness, which will be only one component in the general emergency response plan for a major disaster.

Response Plans for Weapons of Mass Destruction Metropolitan Medical Response System Program One of the earliest efforts to plan for responding to weapons of mass destruction was the Metropolitan Medical Response System Program (MMRS), which was started in 1995. This federal program was an early attempt to encourage integrated planning for large-scale disasters in several urban cities. The intent was to link first responders (e.g., police, fire, and emergency medical services) with public health and emergency management officials. The MMRS program depended on local control and decision making. Although it was a good effort, because of the magnitude of planning and program needs, MMRS has remained generally undeveloped for responding to an event of the size and scope of an IND detonation. Urban Area Security Initiative Many other public and nonpublic efforts have been undertaken by a variety of federal, state, and local agencies to prevent, mitigate, or respond to the threat of a nuclear weapon. The Urban Area Security Initiative (UASI), for example, provided funds to multiple urban areas to address preparedness specifically for detonation of a nuclear weapon. The program was designed to improve capabilities and preparedness planning in response to improvised explosive devices in high-density, high-threat urban areas. Like MMRS, this program is also still in its infancy in terms of planning. Although some progress has been made, it has not yet developed the kind of preparedness plans necessary to respond to a catastrophic event, such as the detonation of an IND in one of these cities. Other Government Programs The U.S. Department of Health and Human Services (DHHS) has a range of programs to support preparedness, including the Public Health Emergency Preparedness Program and the Hospital Preparedness Program. Both are designed to achieve all-hazard preparedness for public health emergencies. Additional programs that support emergency medical planning and response are run by the Federal Emergency Management Agency. Training Health Professionals Unlike health professionals trained to respond to bioterrorism or Hazmat spills, very few health professionals have received training in the management of nuclear emergencies. This is a major gap in our medical preparedness. The anthrax release in October 2001, followed by concerns about smallpox and an influenza pandemic, resulted in intensive efforts to educate people in a large number of health disciplines in medical responses to these emerging threats. We need similar efforts for the emergency management of radiation and nuclear threats. But it will take federal leadership to jump start the process through public health and professional associations and educational institu-

tions. Examples of such training include programs supported by the National Disaster Life Support Foundation (www.ndlsf.org) and others, which provide a variety of courses on the management and treatment of mass casualties. We will also need specialized training for leaders in emergency medical services, lay emergency managers, and public health directors to manage the unique aspects of nuclear emergencies. Health Effects of a 10-Kiloton Nuclear Device Our understanding of the full health effects of an IND detonation in an urban setting is still evolving. Real-life scenarios of nuclear and radiation events are limited to the military airbursts at Nagasaki and Hiroshima, nuclear weapons tests, the civilian tragedy of Chernobyl, the Three Mile Island accident, and occasional laboratory accidents. Because there have been few experimental ground-level detonations, most of what we know comes from sophisticated models estimating the effects of an IND. Based on these models, current estimates for a 10-kiloton release (a small suitcase bomb) are about 40,000 to 50,000 people killed within the first 24 hours from blast effects and burns and more than 130,000 injured from radioactive fallout (Marrs, 2007). Factors that modelers use to estimate human casualties include population density, time of day, geographic location, wind speed, and so on. Thus, even with conservative estimates, the health care system would quickly be overwhelmed (Bell and Dallas, 2007). The immediate types of injuries sustained from an explosion of this type would include a combination of blast, burn, and penetrating traumas. For initial survivors, acute and chronic radiation illness would be another problem, which, when combined with traumatic injuries, is known to increase mortality (Flynn, 2006). There are therapies for radiation exposure, but survival depends on the dose of radiation received. The First 72 Hours The management goal in a typical disaster is to move from chaos to controlled disorder as quickly as possible. In a disaster like an IND, the period of chaos would be magnified because of fear, the size of the affected area, and the loss of local response capacity, that is, responders who are used to working together. Traditional preparedness planning is based on the assumption that local communities will be the responders for the first 48 to 72 hours. Thus planning focuses on optimizing the response until outside assistance arrives, as needed. The mobilization of meaningful federal assistance is expected to take from 48 to 72 hours. The explosion of an IND or other weapon of mass destruction, however, would be immediately understood as an event of national importance, and local, state, and federal planners must harmonize their plans in a way that immediately nationalizes the response. Although the local community may be on its own for some period of time for logistical reasons, it is clear that, without immediate nationalization, there cannot be a reasonable emergency medical response.

Weapo ns Of Mass Destructio n

Because of the loss of a significant amount of the local critical infrastructure (e.g., ambulances, hospitals and clinics, and associated personnel), the response plan should be designed to use regional and national health resources for the most severely affected patients. Medical standards of care may also change dramatically, under appropriate medical supervision and ethical guidelines, in disaster situations. For example, critically ill patients might have to be treated in a school gymnasium instead of a hospital because of the volume of patients, and non-physician caregivers might be authorized to give injections and perform other procedures, even minor surgical procedures (IOM, 2010). First responders will have to address the early loss of command and control and operational communications (mostly because of blast or burn effects, less so from the electromagnetic pulse). Situational threat awareness, accurate weather information, and the status of the medical system infrastructure are critical pieces of information essential for effective control and command of the medical response. Risk communication to the public will be a major challenge; messages must be clear, consistent, and as accurate as possible. Maintaining public trust will be of great importance for health officials, who will have to make difficult decisions based on incomplete information. Managing fear, post traumatic stress disorders, as well as traditional mental health concerns (e.g., depression) will also be critical (Koenig et al., 2005). In an emergency, immediate care (first aid) is often provided by bystanders and others in the general area of the event. In the case of an IND explosion, however, the area will be contaminated with radiation, and even ablebodied survivors may be unable or unwilling to assist because of concerns about the risk of lethal exposure. Significant search and rescue may also be delayed because of contamination of the site. The decontamination of victims will be an essential medical procedure, not only to protect patients, but also to protect care providers from continued radiation exposure. In general, however, most experts recommend that emergency care not be delayed because of fear of a contaminated patient. Removing a patient’s clothing will usually reduce the amount of contamination by 90 percent. Historically, emergency providers have recognized that the first few hours in a mass causality situation require sorting patients into priority groups, ranging from people who require care first to those who are not expected to survive and are, therefore, made comfortable and treated last. The biggest barrier to providing immediate care will be ensuring that it is safe for first responders to enter the affected area. Planners must be clear about the level of radiation exposure a rescue worker will be allowed to receive and must maintain a system so that they know when a worker is

approaching that limit. The level of personal protective equipment will depend on the level of risk and should also be predetermined as part of the operations plan. Making decisions that limit exposure to ground radiation, airborne particles, and gases will be crucial for survivors in the affected area. Evidence clearly shows that sheltering in place is an effective strategy for limiting exposure and improving the chances of survival. Thus, finding shelter, or remaining sheltered, should be strongly emphasized in event planning and in the dissemination of plans and information. The science behind sheltering in place and when to evacuate a shelter to minimize exposure is clear, but communicating this to populations on a wide scale to achieve an orderly evacuation will be difficult. The Federal Response Early activation and prepositioning of national response assets upon notification of a threat warning will be critical. Rapid mobilization of medical response assets, such as the strategic national stockpile, military airborne patient transport, the National Disaster Medical System (about 1,500 hospitals and 34,000 beds), blood collection and delivery systems, and radiation detection devices will also be essential (Coleman et al., 2009). Regulatory action by DHHS to authorize the emergency use of pharmaceuticals and emergency hospital transfer rules to optimize medical care should be taken soon. Medical transportation systems for large-scale evacuations should be activated and implemented immediately. Beyond the First 72 Hours The mapping of contaminated areas, continued searchand-rescue operations, and later recovery operations of remains will last long past the first 72 hours. These may seem like almost routine activities until one understands the complexity of mapping a contaminated area in a blast zone and that changes in the prevailing winds can make predicting the path of the fallout plume extremely difficult, except with computer models and on-the-ground radiation detectors. Simply put, relying on the traditional unidirectional plume model will not be adequate for determining which areas to avoid. Medium- and long-term health effects of radiation exposure, combined with disabilities from trauma, will mean that the direct health effects will persist for several years or more. Long-term planning should address these issues.

The Federal Response? There Was None!

Cleaning the environment of contaminants, radioactive materials, and other toxic debris will create significant health hazards. Safe removal and disposal methods must be included in the remediation plan.

Building Community Resilience A great deal of work has been done in the last several years to help communities become more resilient in the face of emergencies. Resilient communities are characterized by the ability to mitigate the effects of a significant disaster and return to normal or near normal quickly. However, resilience in the face of a disaster means adding an element of human capital to planned systems that promote a rapid return to normalcy once the disaster is over. Communities where poverty levels are high, the built environment is dilapidated or not kept up, and the underlying health status is poor are less likely to rebound quickly. In the case of the recent earthquake in Haiti, for example, even a return to a baseline level of profound poverty is going slowly. A community with significant resources, good underlying health, and a solid, practiced emergency plan will have the capacity to recover more quickly (NRC, 2006). However, after an attack with an IND, even a resilient community will face many challenges, depending on the extent of the loss of infrastructure, the degree of community disruption, and the forced migration of residents out of the affected and surrounding areas, probably for a significant period of time. Conclusion Ensuring that an emergency medical system can respond to a nuclear emergency requires a proactive, nontraditional approach to disaster planning and response. This can be accomplished within the traditional framework of all-hazard planning, but it will require immediate recognition of the national nature of the emergency, an “all in” response from the beginning, and complex decisions in response to an emergency that has elements of different types of disasters. The prospect of responding under continued threat of multiple intentional detonations or the use of conventional or unconventional weapons could further complicate the situation. Moving successfully from chaos to controlled disorder will require that emergency planners effectively integrate response to the unique challenges of a particular event with the medical response scenario. In the event of the unthinkable, even a resilient community will be slow to recover. References Bell, W.C., and C.E. Dallas. 2007. Vulnerability of populations and the urban health care systems to nuclear weapon attack: examples from four American cities. International Journal of Health Geographics 6:5: 1–33. Coleman, N.C., C. Hrdina, J.L. Bader, A. Norwood, R. Hayhurst, J. Forsha, K. Yeskey, and A. Knebel. 2009. Medical response to a radiologic/nuclear event: integrated plan from the Office of the Assistant Secretary for Preparedness and Response, Department of Health and Human Services.Annals of Emergency Medicine 53(2): 213–222. Flynn, D.F., and R.E. Goans. 2006. Nuclear terrorism: triage and medical management of radiation and combined-injury casualties. Surgical Clinics of North America 86(3): 601–636. IOM (Institute of Medicine). 2009. Assessing Medical Preparedness to Respond to a Terrorist Nuclear Event: Workshop Report, G.C. Benjamin, M. McGeary, and S.R. McCutchen, eds. Washington, D.C.: National Academies Press. IOM. 2010. Crisis Standards of Care, Summary of a Workshop Series. C. Stroud, B.M. Altevogt, L. Nadig, and M. Hougan, rapporteurs. Washington, D.C.: National Academies Press. Koenig, K.L., R.E. Goans, R.J. Hatchett, F.A. Mettler Jr., T.A. Schumacher, E.K. Noji, and D.G. Jarrett. 2005. Medical treatment of radiological causalities: current concepts. Annals of Emergency Medicine 45(6): 643–652. Marrs, R.E. 2007. Radioactive Fallout from Terrorist Nuclear Detonations. Report No. UCRLTR-230908. Berkeley, Calif.: Lawrence Livermore National Laboratory. Mettler, F.A. Jr., and G.L. Voelz. 2002. Major radiation exposure—what to expect and how to respond. New England Journal of Medicine 346(20): 1554–1561. NRC (National Research Council). 2006. Community Disaster Resilience: A Summary of the March 20, 2006 Workshop of the Disasters Roundtable, B. Mason, ed. Washington, D.C.: National Academies Press. Waselenko, J.K., T.J. MacVittie, W.F. Blakely, N. Pesik, A.L. Wiley, W.E. Dickerson, H. Tsu, D.L. Confer, C.N. Coleman, T. Seed, P. Lowry, J.O. Armitage, and N. Dainiak. 2004. Medical management of the acute radiation syndrome: recommendation of the Strategic National Stockpile Radiation Working Group. Annals of Internal Medicine 140(12): 1037–1051.

“In the event of the unthinkable, even a resilient community will be slow to recover”

death by dust
The Frightening Link Between The 9-11 Toxic Cloud And Cancer Editors Note: This series of articles, written in 2006, appeared in the Village Voice. The authors do not know that 911 was a nuclear event as accurately portrayed and proofed in my 3-part eMagazine, “Dust.” Want more evidence of the government’s criminal disregard for the healthy and safety of citizens? Consider: due directly to the lack of care shown for the lives of Ground Zero first responders by their leaders, more people will die from the toxic fallout at Ground Zero than were killed in the initial attacks. A looming medical crisis could have been mitigated by swift, decisive action on the part of the EPA. But rather than declare lower Manhattan off limits until it performed a comprehensive evaluation of the hazards posed by airborne toxins emitted from the “pile” and provide appropriate protective gear to volunteers sifting through the debris, the White House pressured the EPA into declaring the air at Ground Zero safe. And now that hundreds of Ground Zero first responders are dying from rare cancers, diminished lung capacity, and toxins in their blood, the same politicians have yet to respond to their plights and pleas for help. Apparently, there isn’t adequate funding for monitoring, testing and treating the heroes politicians were all too happy to use for political gain. Even the medical community has been in denial about the connection between their work after 9/11 and the rapid development of diseases that normally take significantly longer to appear. When these diseases appear in clusters, as they have in those who worked to clean up Ground Zero and those exposed to toxic clouds for months, it is time to drop the word ‘coincidence’ and take responsibility for caring for the men and women we lauded for their heroism and courage. We cannot let them become disposable heroes. by Kristen Lombardi November 28th, 2006 5:22 PM Village Voice It was October 6, 2004, three years after Ernie Vallebuona’s three-month stint as a rescue and recovery worker at ground zero in the wake of the 9-11 terrorist attacks, and he was hunched over and trembling, racked by a pain like nothing he had experienced in his 40 years of sound health. He had just returned to his Rockland County home after finishing the midnight-to-8 a.m. shift in the NYPD vice unit, where he’d reported to work for the last six years. Vallebuona had bought some fish from a street vendor near his office, on the Lower East Side. And as he drove the 35 miles from Manhattan to New City, he chalked up a searing stomachache to food poisoning. Maybe the vendor had filleted that fish with a dirty machete? Photo: To date, 75 recovery workers at ground zero have been diagnosed with blood cell cancers that a half-dozen top doctors and epidemiologists have confirmed as having been likely caused by that exposure. Ernie Vallabuona (pictured) is one of them. photo: Scott McDermott

By the time he pulled into his driveway, the pain had grown excruciating, too horrible for him to even lie in bed that day. The chills swept over his body; so did the shakes. He called his doctor, who suggested ulcer medication. His mother advised him to forget that diagnosis and consult a specialist instead, but like a lot of young, healthy men, he didn’t listen right away. Vallebuona isn’t much for complaining; what ailing cop is? But for six months, he had noticed his body betraying him. His toes had reddened; his joints had stiffened. They throbbed in prickly pangs, as if glass shards were wedged underneath his skin. When his own heartbeat began to hurt, he had visited the family doctor, who diagnosed him with gout. He was told to drink cherry juice and take anti-inflammatory medicine. Neither worked. Now as his stomach convulsed, Vallebuona listened to his mother at last. Later that day, he found himself at a gastroenterologist’s office in Pomona, lying on a table, watching a nurse poke at his abdomen. She felt a lump and ordered tests. It would take a month to reach a definitive diagnosis of non-Hodgkin’s lymphoma, a cancer of the lymphoid tissue. Evidently, Vallebuona had developed a golf-ball-sized mass in his abdomen that had grown so fast and so quick that pieces of it were dying and depositing into his blood, causing gout-like symptoms. One week after that, he was at a Manhattan hospital, meeting his oncologist, hearing about the heavy-duty chemotherapy he would have to undergo over the next four months. At the visit, a nurse explained he had an aggressive cancer--a rare stage-three--and asked a battery of questions. Did he ever do modeling with glue? Did he ever handle insecticides? Did he ever work with chemicals like benzene? Vallebuona answered no to all the questions. He had led a clean life; before becoming a cop, he’d worked in a bank. Sitting in the examining room with him, Vallebuona’s wife, Amy, finally spoke up. “What about 9-11?” she asked. “What about all that smoke and dust?” Only then did Ernie Vallebuona first consider the possibility that the events of September 11 could be the cause of his cancer. This is not the story of rescue and recovery workers at ground zero getting sick with respiratory illnesses from their exposure; you have read those stories, and you have heard those cases. This is the story of 9-11 and cancer. To date, 75 recovery workers on or around what is now known as “the Pile”--the rubble that remained after the World Trade Center towers collapsed on the morning of September 11, 2001--have been diagnosed with blood cell cancers that a half-dozen top doctors and epidemiologists have confirmed as having been likely caused by that exposure.

Those 75 cases have come to light in joint-action lawsuits filed against New York City on behalf of at least 8,500 recovery workers who suffer from various forms of lung illnesses and respiratory diseases--and suggest a pattern too distinct to ignore. While some cancers take years, if not decades, to develop, the blood cancers in otherwise healthy and young individuals represent a pattern that experts believe will likely prove to be more than circumstantial. The suits seek to prove that these 8,500 workers--approximately 20 percent of the total estimated recovery force that cleared the rubble from ground zero--all suffer from the debilitating effects of those events. The basis for the suits stems from the plaintiffs’ argument that the government--in a desperate attempt to revive downtown in the wake of the catastrophic events on 9-11--failed to protect workers from cancercausing benzene, dioxin, and other hazardous chemicals that permeated the air for months. Officials made these failures worse by falsely reassuring New Yorkers that they faced no long-term dangers from exposure to the air lingering over ground zero. “We are very encouraged that the results from our monitoring of air-quality and drinking-water conditions in both New York and near the Pentagon show that the public in these areas is not being exposed to excessive levels of asbestos or other harmful substances,” Christine Todd Whitman, the then administrator of the EPA, told the citizens of New York City in a press release on September 18--only seven days after the attacks. “Given the scope of the tragedy from last week, I am glad to reassure the people of New York . . . that their air is safe to breathe and the water is safe to drink.”

spring of 2004. Even more shocking is the incidence of cancer and other life-threatening illnesses that have developed among those participating in the recovery workers’ lawsuits. Given the fact that some cancers are slower to develop than others, it seems likely to several doctors and epidemiologists that many more reports of cancer and serious lung illnesses will surface in the months and years to come. The fact that 8,500 recovery workers have already banded together to sue, only five years later--with 400 total cancer patients among their number--leads many experts to predict that these figures are likely to grow, meaning a possible death toll in the thousands. In many ways, these illnesses suggest the slow but deteriorating health issues that faced the atomic-bomb survivors of Hiroshima and Nagasaki, where thousands died in the years and decades that followed the United States’ use of nuclear weapons. And that similarity has not been lost on David Worby, the 53-year-old attorney leading the joint-action suits on behalf of those workers who are already sick, and even dying. “In the end,” Worby declares, “our officials might be responsible for more deaths than Osama bin Laden on 9-11.” In the five years since the attacks, much of the focus on the 9-11 health crisis has missed a broader question, the one that every ground zero worker fears most and the one that Ernie Vallebuona has already had to ponder: What about cancer? What if all that pulverized concrete and ground glass and caustic mist that Vallebuona inhaled while on the Pile didn’t attack his lungs but instead went straight for his lymph nodes? Could this noxious mix have caused his lymphoma?

“In the end,” Worby declares, “our officials might be responsible for more deaths than Osama bin Laden on 911.”

Those statements were not only false and misleading, but may even play into the basis for the city’s liability for millions of dollars in the recovery workers’ lawsuits. Last February, U.S. District Judge Deborah Batts cited Whitman’s false statements as the basis for allowing a different class-action lawsuit to proceed--this one, against the EPA and Whitman, is on behalf of residents, office workers, and students from Lower Manhattan and Brooklyn, many of whom suffer from respiratory illnesses as a result of 9-11. “No reasonable person would have thought that telling thousands of people that it was safe to return to Lower Manhattan, while knowing that such return could pose long-term health risks and other dire consequences, was conduct sanctioned by our laws,” Batts wrote in her February 2 ruling. “Whitman’s deliberate and misleading statements made to the press, where she reassured the public that the air was safe to breathe around Lower Manhattan and Brooklyn, and that there would be no health risk presented to those returning to the areas, shocks the conscience.” And that was before anyone knew of the apparent cancer link, first reported in the New York news media in the

No one has done a comprehensive study of the health consequences on the estimated 40,000 rescue and recovery workers who raced to ground zero after the attacks. A study by Mount Sinai Medical Center--one that received widespread media attention two months ago--released statistics on the five-year anniversary of 9-11 that focused almost exclusively on respiratory problems and bypassed any mention of cancer today. But David Worby has tracked the cancer patients among his growing client base for the last two years. Here are the latest tallies: Of the 8,500 people now suing the city, 400, or about 5 percent, have cancer. The biggest group by far consists of people like Vallebuona, who have blood cell cancers. Seventy-five clients suffer from lymphoma, leukemia, multiple myeloma, and other blood cell cancers; most are men, aged 30 to 60, who appeared in perfect health just five years ago. The field of cancer research is not known for consensus. But six prominent specialists on cancer and the link to toxins--on the faculty of the nation’s top medical schools and public health institutions--all come to the same conclu-

sions when told these statistics. They are Richard Clapp and David Ozonoff, professors of environmental health at Boston University School of Public Health; Michael Thun, director of epidemiological research at the American Cancer Society; Francine Laden, assistant professor of environmental epidemiology at Harvard School of Public Health; Jonathan Samet, chairman of the epidemiology department at Johns Hopkins Bloomberg School of Public Health; and Charles Hesdorffer, associate professor of oncology at Johns Hopkins School of Medicine. These doctors and epidemiologists agree that the incidence of cancer among this subset of workers sounds shockingly high, that they cannot and should not be dismissed as coincidence, and that the toxic dust cloud that hung over downtown Manhattan, and particularly the Pile, likely caused or promoted the diseases. Some even went so far as to say that the blood cancer cases, especially, indicate what could become a wave of cancer cases stemming from 9-11 over the next decades. “Those numbers seem quite outrageous,” is how Hesdorffer puts it. Now at Johns Hopkins, Hesdorffer directed until last year the tumor immunotherapy program at Columbia University Medical Center, where he treated two recovery workers who got cancer post--9-11. He notes that the average healthy adult person has a 20 percent risk of having cancer over a lifetime. Calculate that risk over five years--the time frame from the events of 9-11 until today-and it drops to about 1 percent. Yet 5 percent of the suits’ workers--1 percent of the overall worker population--have already been diagnosed with malignancies. And these patients don’t include the thousands whose illnesses have yet to be recorded because they aren’t participating in the lawsuits or in the World Trade Center medical-monitoring programs. What the experts find most telling are the types of cancer now emerging. They say the blood cancer cases seem too disproportionate to be random. Two percent of these workers have been diagnosed with what amounts to related diseases, none of which fall into the “high-frequency” category, which includes prostate cancer. One out of 9,000 people nationwide gets lymphoma a year; for myeloma, it’s one out of 30,000. By contrast, the 75 blood cancer patients translate into several dozen new cases a year. “That’s not just a fluke,” says Ozonoff, who studies cancer clusters and toxic waste sites. Samet, a worldwide expert on smoking and cancer, notes that when so many cases of related cancers emerge, it can signal a forming cluster. “It sounds like an impressive cluster of cancer cases, and I would want to study it,” he says. To be sure, the experts advise caution until more evidence is collected. They acknowledge that the data needed to draw a definite link between 9-11 and cancer don’t exist. None of the cancers emerging now are the kinds that come only from toxic exposures--like, say, asbestosis, which is caused by asbestos and can take two decades to grow. This sentinel cancer would go a long way toward proving a 9-11 connection. Absent that, scientists would want to determine whether a higher proportion of cancer patients exists among the Due to mass and composition the signature of nuclear demolition includes: Massive fires in large metal objects such as cars and aluminum engine blocks and piles of paper untouched by the flames because paper has no mass. This is nuclear.

workers than in the general public. But because there are no independent data on the 40,000-strong group, they can’t make this calculation yet. Meanwhile, the latency periods for most cancers from the time of a full-blown carcinogenic exposure to a full-blown malignancy can take years, if not decades. Says Thun, of the American Cancer Society: “It is the exception rather than the rule to have cancers develop this quickly.” Despite the lack of definitive data, we may still be in the midst of a cancer epidemic. Indeed, according to these experts, traditional data don’t help much here because 9-11 represents such a singular exposure. No one can deny that the workers were exposed to a blend of pulverized and aerosolized toxins that had never existed in any occupational setting before. And this mix of toxins alone is enough to cause more aggressive cancers. “It’s also enough to throw out prescriptions on timing,” Hesdorffer adds. Back in May 2004, before most doctors even contemplated a 9-11 link to cancer, Hesdorffer provided testimony to the federal government’s September 11 Victim Compensation Fund on behalf of one police officer who had developed pancreatic cancer within a year after his recovery stint. Hesdorffer finds it odd that two of his patients had been diagnosed with the rare cancer after working on the Pile. “It’s strange to have two people who were subjected to the same exposure,” he says, “developing the same cancer in the same time frame.” Now that he has learned of Worby’s statistics, he is convinced that “there is definitely more than a likely link between the 9-11 exposures and cancer.” Francine Laden, who specializes in air pollution and cancer, agrees. Because so many of Worby’s clients have blood cancers--which have faster incubation periods than tumor cancers, forming in as little as five years--Laden confirms that it’s not a stretch to attribute their diseases to the dust cloud. “Blood cancers are different,” she says, noting the tie between benzene and leukemia, as well as dioxin and lymphoma. “It’s not beyond the realm of feasibility that these chemicals caused these cancers.” Ozonoff puts it more firmly: “For an acute episode like this, it’s definitely possible these blood cancers were caused by 9-11.” Ozonoff echoes all five of his colleagues when he draws parallels between the aftermath of 9-11 and that of another massive exposure: the atomic-bombs dropped on Japan. Bomb survivors experienced excessive spikes in leukemia rates within the first five years, a surprising discovery for epidemiologists in the mid 20th century. While this outbreak resulted from radiation, both it and 9-11 involved a sudden and intense blast of carcinogens. For bomb survivors, leukemia appeared first, followed by breast and lung cancer. “That could happen with 9-11,” says Samet, the Johns Hopkins epidemiology department chair. “It might be what we’re seeing today.” It’s also possible that the carcinogens in the Trade Center dust accelerated cancers already dormant or developing in the recovery workers, epidemiolo-

gists say. According to Richard Clapp, who directed the Massachusetts Cancer Registry from 1980 to 1989, toxins can not only instigate the genes that cause cancerous cells to divide, but also hasten their dividing. That means that a person with an undetected cancer will develop it faster and in a more virulent manner. He calls this the “promotional effect” and says some toxins associated with 9-11 have been known to speed up lymphomas and leukemias. “The promotional effect could have happened already,” he says. Either way, Clapp adds, “It’s hard not to attribute these cancers to 9-11.” His gut, he says, is telling him one thing: “We’ll be seeing a cancer explosion from 9-11, and we’re starting to see it today.” At 8:30 on the morning of the terrorist attacks, Ernie Vallebuona was driving with his three-year-old son, also named Ernie, to a nearby Home Depot in search of the perfect paint color for the family bathroom. Vallebuona always listens to 1010 WINS in the car, so he turned on the radio. He soon heard the incredible news that a plane had crashed into one of the twin towers. Instantly, he got the call to respond. “We’re all mobilizing,” his NYPD supervisor told him via cell phone. “Get to work as fast as you can.”

Back in Manhattan, Jessy McCarthy was not about to roll anywhere. The Verizon field technician was sitting in his office on East 91st Street, listening to the news on the radio, when he heard about the planes hitting the towers. He froze in place, unable to pull himself away from the broadcast for hours that day. Only that afternoon did he manage to go to a nearby work site to repair phone lines. Sitting in his truck, he stared in disbelief at all the people doused in gray dust walking up Third Avenue from downtown. His eyes locked on the caravan of people who’d been caught in that cloud. By the time McCarthy was taking in this ghostly scene, Vallebuona and Walcott had joined thousands of first responders at the World Trade Center. Both arrived at the site shortly after the 110-story twin towers came crashing down, and they spent the next 15 hours sifting through the wreckage. Racing to the scene from the Seventh Precinct, on Pitt Street, Vallebuona encountered a giant cloud of dust and smoke so hazy and dense, he couldn’t see his hand in front of his face. He circled the periphery of what he thought was the scene, following the blaring sirens and running past pumper trucks and police cruisers twisted up like discarded tin cans. The dust caked his eyes and coated his lips. It filled his nostrils with a horrible smell, like burned plastic and flesh. Vallebuona happened to have a bandanna in his pants pocket, which he wrapped across his face. It did little to ward off the rancid odor.

Only the destructive forces of a nuclear demolition can produce the effects seen on 911 Over in Pomona, some 36 miles away from Manhattan, 37-year-old NYPD detective John Walcott was at his suburban home, killing time before a midnight tour Walcott was also experiencing the noxious effects of the on the narcotics unit, where he’d worked for a dozen years. He was relaxing on the couch when a friend from St. chemical brew. While the massive cloud had dissipated, the crystalline particles hung in the air like speckles in Louis called. a snow globe. He waded though mounds of pulverized dust, knee-deep, tasting it on his lips, spitting it out of his mouth. Without a mask, he was coughing immediately. First came the black mucus and ashen chunks, then the “What the hell is going on in New York?” the friend asked, incredulously. Walcott had no idea what his friend dry heaves and blood. For hours, he wiped away dark gunk dripping from his eyes. He couldn’t help but think meant. He flipped on the TV, only to see flames raging from the twin towers. Minutes later, he was behind the that something was wrong. But he focused on the mission at hand, on the faint hope of discovering survivors. wheel of his minivan, speeding down the highway toward the World Trade Center. That day, he stepped over the only human body that he would find intact--a female, burned beyond recognition, a charred bra over her face. Some 200 miles southeast of the Trade Center site, 49-year-old Gary Acker was working in a bomb shelter dubbed the “earth station,” an undisclosed location where AT&T keeps its large satellite dishes. At the time, Acker was Acker arrived on the scene 24 hours later, after driving with 11 team members up the East Coast in a company managing the company’s disaster recovery team, which restores critical communications after catastrophes. He trailer equipped with satellite transmission consoles and multiplex cables. He would spend the next 33 days in and had long viewed the post as the crowning achievement in his 31-year career, one that suited his desire to make a around ground zero--first setting up a satellite at 1 Police Plaza, then manning phone lines across the street from difference. what came to be known as the Pile. The plume enveloped the area from the moment he set foot there until he left. Many nights, he’d oversee the satellite atop 1 Police Plaza, just east of ground zero, and watch as the prevailing When the first plane hit the north tower, he was sitting in an equipment room, four floors below ground, running winds subsided and the bright-blue smoke settled in. It hung so heavily on the city that he couldn’t see the guards emergency drills. No one had turned on the TV, so he remained oblivious to the events unfolding in Manhattan. stationed across the street. His wife, Alison, called him. In these early days, Acker, Vallebuona, and Walcott all struggled to protect themselves from the toxic dust. The “Look at the TV,” she said, just as the second plane hit the south tower. Acker knew that New York City officials foul odor clogged the air for the three months that Vallebuona ended up working at the site--first on the Pile, haulwould be calling AT&T for help. “Pack up your equipment,” he heard his wife say, “and get ready to ride.” ing rubble with buckets, then around the perimeter, providing security and escorting residents to their dust-laden

homes. When he and Walcott searched the rubble as part of the initial bucket brigade, they wore nothing over their faces but surgical masks. Respirator masks came weeks into their months-long recovery work; sometimes they came with the wrong filters. Because Walcott was a detective, he ended up spending his five-month stint not just at ground zero, but also at Fresh Kills. As much as he choked on the Lower Manhattan air, he dreaded the Staten Island landfill. Walcott knew everything in the towers had fallen – desks, lights, computers. But apart from the occasional steel beam, the detritus that he sifted through there consisted of tiny grains of dust--no furniture pieces, no light fixtures, not even a computer mouse. At times, the detectives would take shelter in wooden sheds, in an attempt to get away from what Walcott likes to call “all that freaking bad air.” One day, he was sitting in the shed with his colleagues, eating candy bars and drinking sodas, when some FBI agents entered. They were dressed in full haz-mat suits, complete with head masks, which they had sealed shut with duct tape to ward off the fumes. As Walcott took in the scene, contrasting the well-protected FBI agents with the New York cops wearing respirator masks, one thought entered his mind: What is wrong with this picture? The same thought would cross Acker’s mind only fleetingly, and only after weeks of working near ground zero, while he was hacking so hard he vomited something akin to chewed-up licorice. During his first days at the site, he wore the painter’s mask that an NYPD lieutenant had given him, but it soon became too filthy from debris. By October, he was spitting up so much gunk that he called his doctor for an antibiotics prescription. But he wouldn’t leave the site; when the fumes got bad, he’d sit in the company trailer and flip on the air conditioner. That had a filter, at least. AT&T had stocked its disaster trailers with almost everything--rubber boots, hard hats, rope, a first aid kit. Funny, Acker thought, staring at the shelves. All this stuff, yet no one had ever considered respirators.

on the air quality downtown. All were reassuring in nature. On September 18, the day after the New York Stock Exchange reopened for business, the EPA’s Whitman said the air was safe to breathe. It has turned out those words were, in fact, false. In August 2003, the EPA inspector general issued a scathing 155page report concluding that the agency hadn’t had the data to make such blanket declarations at that time. By then, more than a quarter of EPA samples showed unsafe levels of asbestos, and the agency had yet to complete tests for mercury, cadmium, lead, dioxin, and PCBs. The inspector general’s report went on to disclose another disconcerting fact--that the White House had pressured the EPA to sanitize its warnings about ground zero. The inspector general revealed that the White House Council on Environmental Quality had taken a red pen to the agency’s press releases, adding reassuring statements and deleting cautionary ones, creating the overly rosy picture that the air was clean. In reality, the 9-11 fallout was like nothing anyone had been exposed to before. Everything in the towers had been ground into dust--concrete, steel, glass, insulation, plastic, and computers. Dust analyses would detect glass shards, cement particles, cellulose fibers, asbestos, and a mixture of harmful components, including lead, titanium, barium, and gypsum. In all, the dust contained more than 100 different compounds, some of which have never been identified. And then there were the fires that smoldered for three months. They gave off not only the putrid plume, but also a blast of carcinogens – asbestos, dioxin, and polycyclic aromatic hydrocarbons, or PAHs. They also emitted benzene. In one disturbing analysis done by the U.S. Geological Survey, the dust had such high alkalinity levels it rivaled liquid Drano.

Thomas Cahill, a physicist who sent a team to analyze the plume from a rooftop a mile away from ground zero, says he “These poor people are part of an enormous experiment, I think.” got worried once he noticed the color of the smoke had turned Thomas Cahill, professor emeritus of physics at the University of California at Davis a fluorescent blue. That’s a sure sign that ultra-fine particles (which can go deep into the lungs and enter the bloodstream) Around this time, McCarthy was just beginning to report for were coming off the Pile and permeating the air. When his recovery duty. When Verizon asked for volunteers to restore team tested the plume, the scientists found higher levels of While pictures such as this provide anecdotal evidence my free 3-part eMagazine titled, phone lines near ground zero, he didn’t hesitate. He arrived sulfuric acid, heavy metals, and other insoluble materials than “Dust” provides conclusive evidence that 911 was a nuclear event. for his first assignment in early October and wound up staying anywhere else in the world, even in the Kuwaiti oil fields. downtown for the next 13 months, going from basement to “Not nice stuff,” says Cahill, a professor emeritus of physics basement, moving from Wall Street skyscrapers to Chinatown at the University of California at Davis, who has published walk-ups. The first thing he saw in the company terminals was the Trade Center dust, piled on top of consoles, three papers on the 9-11 plume, “and it was all being liberated by that smoldering pile, so those people got the crammed into corners. He had to wipe down the equipment with his bare hands to see the wires. The dust had an full force of it.” orange hue; at times, it twinkled. And it always stunk, an unforgettable smell he struggled to get past every time. Invariably, he’d find it in his hair, on his eyelashes, in his tool belt, even under his fingernails. Sometimes, he’d Today, Cahill is trying to identify what exactly the recovery workers were inhaling, but the data are incomplete. gaze at the ceiling and get the sense of standing in the middle of a meadow thick with pollen. He could see the soot He does know one thing for certain: “You’d have to stand by a busy highway for eight years to get what these and dust floating in the air. When it occurred to these responders that they might be sacrificing their health for the people on the site got in just four weeks.” He then adds, “These poor people are part of an enormous experiment, sake of the cleanup--as it did to anyone who came in contact with the foul-smelling smoke and dust--they took I think.” comfort in the official word at the time. In the immediate aftermath of 9-11, the EPA issued multiple statements
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In May 2003, John Walcott was 39 years old. He had just become a first-time father--of his daughter, Colleen--and had proudly coached a Bedford high school hockey team to the state regionals. That spring, he had noticed his energy fade. But he figured his 16-hour days juggling the narcotics beat, hockey practice, and parenthood were finally catching up to him. Still, the fatigue would consume him for weeks. He’d fall asleep at his desk or behind the wheel. Often he’d nod off in the middle of a conversation. Then he got the diagnosis: acute myelogenous leukemia, a white-blood-cell cancer. He was ordered straight to the hospital, where he underwent chemotherapy for the next 28 days. Eventually, a nurse would ask Walcott questions similar to those put to Valle-buona, the ones meant to pinpoint the possible causes for his cancer. Like Vallebuona, Walcott answered no to all the questions. And like Vallebuona, he didn’t connect the dots between his time at ground zero and the cancer growing in his body. Visiting him in the hospital later, his sister, Debbie, did. “John,” she said, “what the hell do you think you were around at ground zero?” It was a question that Gary Acker would also have to confront that summer, in a visit to his own doctor’s office. The AT&T manager had never shaken that World Trade Center cough, struggling with sore throats and lung infections for 18 months after completing his recovery work, suffering through all kinds of inhalers and antibiotic regimens. At one point, his doctor diagnosed him with sleep apnea and ordered him to wear a pilot-like mask strapped over his face at night, so as to reduce his roaring snores. It didn’t work. A perennial optimist, Acker ignored any hint that his health problems were 9-11 related. In September 2002, he got the first warning that his health was deteriorating from exposure to the dust cloud when he underwent a pulmonary test for the company. He was stunned by the doctor’s response. “How many packs of cigarettes do you smoke a day?” the doctor asked Acker. “I don’t smoke. I never have in my life.” “Well, you have a real breathing problem,” the doctor informed him.

his cancer? But his optimism flooded back and he focused on his treatment instead--on the chemotherapy pills that he would take twice a day for the next 28 days. Only days later, after his oncologist confirmed that his myeloma likely formed in the last two years, did he finally make the tie-in to 9-11. By the spring of 2004, Acker and Walcott had endured not only months of chemotherapy, but also stem cell transplants. They experienced a series of life-threatening infections and trips in and out of the hospital before beating their cancers into remission. For a fleeting moment, Gary Acker thought about that thick and foul plume hanging over the Pile; could it have caused his multiple myeloma? photo: Scott McDermott Meanwhile, Vallebuona had just begun noticing gout-like symptoms. They started in his big toes, which doubled in size and became hot to the touch, and then moved to his knees, joints, and chest. For six months, he went back and forth to the doctor, getting more medicine, seeking more remedies. He wouldn’t doubt that diagnosis until October 2004, when the searing stomachache tipped him off to what had really been causing pain in his abdomen. When he got the cancer diagnosis, Vallebuona was relieved about one thing. His doctor had been wrong about the gout. If nothing else, at least he wouldn’t have to live with that excruciating pain for the rest of his life. As Vallebuona was coming to grips with his cancer in the fall of 2004, Jessy McCarthy was still feeling healthy. The Verizon technician had managed to evade the kinds of respiratory problems that have afflicted so many ground zero workers--the cough, the sinusitis, the asthma--in the two years since his recovery assignment had ended. He would experience nothing to suggest the grave disease that would sneak up on him. At least not until one day in October 2004, while taking a shower, when he saw a swelling around the glands under his arm, about the size of a marble. He thought: This is not right. In March 2005, after a biopsy of one of his lymph nodes, Jessy McCarthy finally was given the definitive diagnosis of non-Hodgkin’s lymphoma. By then, the recovery workers’ lawsuits had been more than a year in the making. photo, left: Scott McDermott But McCarthy didn’t feel sick; there were no dizzy spells or nausea. A trip to the family doctor to ask about the lump yielded little information, just something questionable about his blood. So McCarthy plodded on with his life, holding down his full-time job, taking care of his teenage son.

Vehicles at top right and top left: Engine compartments burned

His second warning came in the summer of 2003, as Walcott was getting chemotherapy. In August, Acker was landscaping the backyard at his home, in Columbus, New Jersey, carrying two 50-pound buckets of stones, when his body buckled under a jolt of pain. It felt as if somebody had jabbed a fishhook into his rib cage and was slowly gutting him. He allowed for the possibility of a kidney stone and paid a trip to the doctor. Days later, he got a diagnosis that would stop his heart cold: multiple myeloma, a plasma cell cancer. Already, the super- advanced cancer had eaten its way through the bone marrow in his ribs, as well as many other bones in his body. For a fleeting moment, Acker thought about that thick and foul plume hanging over the Pile; could it have caused

Suddenly, within weeks, he noticed the lump had grown, and more had developed. His lymph nodes swelled all over his body, underneath his arms, in his groin, around his neck and chest. The lumps just seemed to sprout; they grew so big that they looked like mini-baseballs. Suddenly, McCarthy found himself undergoing a battery of medical exams--CAT scans, PET scans, blood tests, and anything else that would help narrow down the possibilities. It took six months to rule out every type of lymphatic infection. In March 2005, after a biopsy of one of his lymph nodes, McCarthy finally was given the definitive diagnosis of non-Hodgkin’s lymphoma.

By then, the recovery workers’ lawsuits had been more than a year in the making. Back in the winter of 2004, Walcott had just survived the worst of his hospital stays, a 17-day stretch of 106-degree fevers, and was confined to his home. Months had passed since he learned that his leukemia likely resulted from his exposure to benzene while on the Pile, but he went in search of legal advice. He started with a lawyer friend, who encouraged him to keep looking. One attorney offered to take Walcott’s case, as long as he put up his modest house to cover the fees. “Forget it,” he said. Eventually, parents of the kids on his high school hockey team heard about his plight. During a visit, Walcott told some parents about his fruitless search. They had an idea. They could contact a trial lawyer whose son went to the same high school; his name was David Worby. “I took the case as a favor,” the lead attorney in the recovery workers’ lawsuits says, sitting in his spacious penthouse office in White Plains. A trim man whose brown hair is graying at the temples, David Worby exudes confidence as he reclines in his chair and recalls the early days of what has become his greatest legal crusade. Long before the 9-11 suits, he had built a reputation as a gladiator lawyer on personal-injury cases; in 1989, he set a Westchester record by winning $18 million for a construction worker run down by a car. Fifteen years later, he was settling into early retirement when one of the Bedford parents told him about the ailing Walcott. “What was I supposed to do?” Worby asks. What started out as a case for one sick recovery worker quickly snowballed. Today, a team of 20 attorneys at his firm of Worby Groner Edelman Napoli & Bern is handling the suits, filed in U.S. District Court in Manhattan, for the thousands of workers associated with the Trade Center cleanup--police officers, firefighters, sanitation workers, iron workers, and Latino day workers. Last month, Federal District Judge Alvin Hellerstein rejected the city’s claim for immunity in the Worby lawsuits and recently capped its liability at $1 billion. The judge is expected to appoint a special master to settle the workers’ claims. Worby’s client list continues to grow. It now includes Vallebuona, Acker, and McCarthy, all of whom came to him after he filed the first suits in September 2004. They found out about him as most of his clients do--by word of mouth, one sick recovery worker to another, one worried spouse to another. Others have called him after hearing about the cases on TV or the radio or in the papers. Most of the clients have grown ill from respiratory problems like asthma, sinusitis, and bronchitis. But some have kidney failure, and 400 people have developed cancer. So far, 83 clients have died. The number of cancer patients

has multiplied at a rate that Worby says he never anticipated. Back in 2004, he represented only 20 workers who had cancer. But by last March, he had watched that number soar to 200, and within six months after that, it had doubled. Now he gets at least several calls a week from clients who have just been diagnosed with some cancer. Or from new clients who have had the cancer for weeks or months. Like many trial lawyers, Worby has a penchant for talking in fervent, breathless tones, as though his words were writ large, in bright, blinking letters. Convinced that the 9-11 fallout has made for a cancer explosion, he doesn’t hesitate to say so. “There is going to be a cancer catastrophe the likes of which we’ve never seen in this country,” he says. “The numbers are going to be staggering.” Perhaps it’d be easy to dismiss him as another hot-aired plaintiffs’ attorney were it not for his own command of numbers. He has become something of a gumshoe epidemiologist, compiling the data on his cancer patients that are lacking in the larger worker population, tracking their diseases, ages, diagnosis dates, and their 9-11 exposures. “Look at the cancers my clients have,” he says, flipping through a dozen pages of a document entitled “Seriously Ill Clients.” It’s updated every month; this one is dated September 13, 2006. The document outlines what he calls his “cancer clusters” and lists rare cancers often associated with the 9-11 toxins, such as thyroid (30 people), tongue and throat (25), testicular (16), and brain (10). He keeps a separate document on the 75 people with blood cancers. Two dozen of them have various forms of leukemia; the remaining four dozen have various forms of lymphoma, multiple myeloma, and other blood cell cancers. “If I had two blood cancers, it’d be a strong coincidence,” Worby argues. “But 70? That defies coincidence. The word coincidence should not be in anyone’s vocabulary.” Worby contends that it wasn’t just the unprecedented amount of toxins in the air that caused his clients to develop cancer; it was that the toxins worked together. Worby calls it a “synergistic effect,” and cancer specialists say there is such a thing as toxic synergy, which occurs when chemicals combine. They can enhance the damage that the other ones would cause. Think of it this way: The benzene at ground zero may have caused Walcott’s acute leukemia; the dioxin probably sped up its development. “This amount of toxicological exposure is going to speed up normal latency periods,” Worby argues. He makes this assertion with the same zeal that he exhibits in the courtroom, citing medical studies on animals, rattling off the findings as if they were second nature. Why would the doctors monitoring the effects of 9-11 on people’s health not understand this connection, he wonders. “Why would people not make this link?”

Five years after September 11, there’s no doubt that the toxic dust cloud has devastated the lungs of those who participated in the Trade Center cleanup. In September, the Mount Sinai Medical Center released data from its WTC Worker and Volunteer Medical Screening Program, which has tested 17,500 recovery workers to date. In that analysis, doctors found that nearly 70 percent of the 9,500 subjects they surveyed experienced new or worsened respiratory symptoms at ground zero; close to 60 percent saw those symptoms persist for years. Doctors have seen chronic sinusitis, laryngitis, asthma, gastroesophageal reflux disorder, and disabling musculoskeletal conditions. Even the famous World Trade Center cough has lasted much longer than anticipated. “All of us have been badly surprised by the persistence and the chronicity of the World Trade Center diseases,” says Robin Herbert, the director of the screening program. But at the Mount Sinai program (and at the WTC program of the FDNY, which declined to comment for this article), the link between the dust cloud and cancer is discussed more as a possibility than a reality. It’s not that doctors aren’t extremely concerned about the connection, Herbert says, given the cancer-causing agents and other toxins in the mix. While individual cancer cases may be attributed to 9-11 toxins, she says, the doctors, so far, lack full epidemiological proof linking the two. “We don’t know if we’re seeing a spike in cancer rates,” Herbert says, as they have in the rates of respiratory illnesses. Herbert confirms that the Mount Sinai doctors have seen some workers with cancer, including unusual cancers, but says they’d expect some workers to develop malignancies over the last five years anyway. Is there more incidence of cancer among Pile workers than among those who didn’t toil on the Pile? “That’s the key question,” she says. The Mount Sinai epidemiologists have just begun to try to answer that by launching an initiative to update medical records, document new diagnoses, and track lesscom mon diseases like cancer. It’s a slow process, with no timeline. Still, she says, “We are now aggressively investigating every case of cancer that has been reported to us.” But the WTC programs--funded by the federal government--have their share of critics, who wonder how interested the doctors are in the 9-11 and cancer issue. Al O’Leary, the spokesperson for the Patrolmen’s Benevolent Association, says that many of its members feel as

if the doctors are ignoring the signs of a growing cancer cluster. “It was our impression that no one in the medicalmonitoring programs believed the cancers could be happening this early,” he explains. Over the past year, the police union has fielded a steady increase in calls from members who have developed cancer since working at ground zero. Last July, the PBA started its own World Trade Center health registry for its members, listing seven cancer cases at the time. Today, there are 20 cases; they include the 35-year-old who worked on the Pile and at Fresh Kills and now has multiple myeloma, the 45-year-old who surveyed the Trade Center site for two years and now has leukemia, and the 41-year-old who manned the landfill morgue for three weeks and now has myeloma. “Now, don’t you think this is all very suspicious?” O’Leary asks. “The medical community needs to be more openminded about what diseases can be caused by 9-11.” Some cancer specialists agree. Hesdorffer, of Johns Hopkins, still remembers the reaction to his testimony before the Victim Compensation Fund, back in 2004. He was called back about a half-dozen times to explain why he would attribute the pancreatic cancer in his two patients to the dust cloud so soon after 9-11. It was as if no one wanted to make the connection; one patient lost his claim despite the doctor’s opinion. “We’re in this period where no one wants to accept the link,” Hesdorffer observes. Maybe the official denial stems from economics, from a desire to limit the amount of money owed to the thousands who have lost their health. Or maybe it has to do with politics. Admitting a link, as he points out, “would mean that the fallout from 9-11 was a lot bigger than we’d thought.” What it would mean is that people got cancer from government decisions. From the decision of Whitman to lie about the air quality in Lower Manhattan, which gave the recovery workers and many other New Yorkers a false sense of security. From the decision of the White House to put Wall Street ahead of public health, which the EPA inspector general found had influenced all those rosy statements. And from the decision to let workers toil without proper respirators for weeks, or without any respirators at all. For Gary Acker, now 54 and still undergoing monthly chemical drips to heal his bones, gone are the annual trips

t

hunting for caribou in Canada and fishing for trout in the Adirondacks. Those years in the late ‘90s when he threw the javelin and shot put in the New York version of the Olympics seem like an adolescent memory. No longer working at AT&T, he devotes his time to trying to relax, watching mindless sitcoms on TV, anything to make himself laugh. “If I’m laughing, I’m not stressed,” he says. His doctors tell him that no stress means less chance of a cancer relapse. Last year, Jessy McCarthy, now 48, had to work through his chemotherapy treatment, juggling the 72-hour drips with his job and his son for six months. He didn’t have much choice; otherwise he’d lose his medical benefits. He could never afford the medical bills on his $65,000 salary; some of his medications cost $5,000 a dose. Now in remission, he continues to fix phone lines, though he knows the day will come when he can’t anymore. Already, he has had to call for help on assignments he used to do alone. He also knows, in the back of his mind, that his cancer is the kind that will likely return, and possibly kill him. Walcott and Vallebuona, both retired from the force because of their cancer, continue to live with the side effects of their treatments--the lost feeling in their hands and feet and the extreme fatigue. While Vallebuona has undergone chemotherapy, radiation, and a stem cell transplant, he still hasn’t been able to beat his lymphoma into remission. They also grapple with what they both like to call “chemo brain.” The drugs left Walcott, now 42, too incoherent to witness or recall the first time his daughter learned to walk or talk. For Vallebuona, now 41, the littler things seem to escape him, like the weekend plans his wife mentioned earlier in the day. But even their foggy minds have not erased the memories of two planes hitting the World Trade Center on that sunny September morning, when they had woken up healthy and happy to be alive. Nuclear Demolition & The Effects Of Radiation Exposure The nuclear demolition and radioactive effects of the resulting fallout in a major metropolitan city that wasn’t evacuated have never been studied before. These demolition devices were a technology far more advanced than the first explosive devices used at Hiroshima and Nagasaki. One can be certain that there are representatives in government agencies that are well aware that this was a nuclear event. One can be certain that the 40,000 First Responders, the 8,000 currently ill First Responders and the 1,003 dead First Responders (as of this writing) are all being carefully studied and documented. Like ants crawling over warmed feces there are government employees in the know that are studying, cataloguing, quantifying, graphing and charting these people. The largest and most populated financial center in the world was irradiated and no one was told. This is unconscionable behavior by the people we elect to govern and protect us. Not only couldn’t they protect us from a nuclear event, they didn’t protect us after it. This is criminal.
Photo by Aris Economopoulos
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Fissionless Fusion

The Petawatt
FOR more than three decades, Lawrence Livermore’s Laser Programs have earned a worldwide reputation for pushing the limits of laser technology. But few accomplishments have rivaled the one celebrated in the early morning hours of May 23, 1996, by an exhausted but exuberant crew that just used a revolutionary laser that produced more than a quadrillion watts of energy, a world record. The extraordinarily powerful laser is called the Petawatt because the prefix “peta” refers to a quadrillion, or 1015. The laser reached a peak of 1.25 petawatts of peak power, about 25% more powerful than expected and more than ten times the peak power of Lawrence Livermore’s Nova laser, the world’s largest. The historic shots shattered the existing record for laser power (125 trillion watts) by more than a factor of 10, set by Livermore researchers using a Petawatt prototype during the summer of 1995. Although the shots exceeded by more than 1,200 times the entire electrical generating capacity of the U.S., they lasted less than half a picosecond (a trillionth, or 10-12, of a second). In that exceedingly fleeting moment, nearly 10,000 times shorter than the typical Nova laser shot, only enough energy (about 600 joules) was generated to keep a 100watt light bulb burning for about 6 seconds. By crossing the petawatt threshold, the laser heralds a new age in laser research. Lasers that provide a petawatt of power or more in a picosecond may make it possible to achieve fusion using significantly less energy than presently envisioned, through a novel Livermore concept called fast ignition. (See Science & Technology Review, September 1995, for more information.) The Petawatt laser will also enable researchers to study the fundamental properties of matter, thereby aiding the Department of Energy’s stockpile stewardship efforts and opening entirely new physical regimes to study.

Figure 1: With the Petawatt laser in the background, Livermore’s Michael Perry (left) shows how far the technology has come to UC Berkeley Professor Charles Townes, who co-invented the laser.

Crossing The Petawatt Threshold
An extraordinarily powerful new laser promises to help make fusion power more easily attainable with “fast ignition.” The laser beam’s ultrashort pulses and extremely high intensities will also enable researchers to advance their understanding of the fundamental nature of energy and matter:

Figure 2: Milestones in laser development; early lasers (yellow), long-pulse technology (green), and chirped-pulse amplification technology (blue).

Coincidentally, University of California at Berkeley professor Charles Townes was visiting the Laboratory on the same day, May 23, as a member of a panel reviewing the Laser Programs (see Figure 1 previous page). Townes was awarded the Nobel Prize in 1964 for co-inventing the first laser, which generated only a few thousandths of a watt. “When the laser first came along, I never imagined it getting up that high,” Townes told reporters. “When we first invented them, I was thinking about very modest powers. It never occurred to me it would be in this kind of ballpark.” Indeed, the Petawatt is only the latest of a family of lasers with increasing irradiance (power per unit area) that began in the 1970s with LLNL’s Argus, Shiva, and then Nova laser systems (see Figure 2 above). The introduction in the mid-1980s of a unique new laser material – titanium-doped sapphire (Ti:sapphire) – offered high gain over a broad range of wavelengths. Together with a new technology – chirped-pulse amplification (CPA) to minimize laser materials damage – they offered the possibility of creating high-power subpicosecond pulses directly from a solid-state laser. Lawrence Livermore researchers began work on short-pulse lasers in the mid-1980s and completed a 10-terawatt (TW) laser in 1989. The embodiment of most of the advances since that time resides in the Petawatt.

With its full-aperture beam of 58 centimeters in diameter (to be installed in early 1997 to replace a 46-cm beam), the Petawatt will produce about 1 kilojoule of energy in less than 0.5 picosecond. In contrast, one beamline of Nova typically produces 10 kilojoules of energy in 1 nanosecond (billionth of a second), some 1,000 times slower. Nova and the National Ignition Facility (NIF) planned for Livermore are long-pulse lasers (nanoseconds and longer), specifically designed to produce high-pulse energy. Petawatt Development The Petawatt Advanced Fusion Project was proposed in 1992 as a high-risk, potentially high-payoff project to develop the capability to test the fast-ignitor concept for inertial confinement fusion (ICF) and to provide Livermore--and the world--with a unique capability in high-energy-density physics. Michael Perry, leader of Lawrence Livermore’s Short-Pulse Lasers, Applications, and Technology Program, won a competitive grant in 1993 from LLNL’s in-house Laboratory Directed Research and Development program to begin building the laser. Perry formed a core team of physicists, engineers, and technicians with backgrounds in laser physics, optics, engineering, materials science, and atomic physics. Team members knew that success required advances in knowledge of the basic behavior of optical materials, development of new diffraction grating technology, substantial improvements in short-pulse laser technology, and advancement of a sound theoretical basis for the fast-ignitor concept. Finally, they recognized that although an all-Ti:sapphire laser could not provide sufficient power, a hybrid system starting with a Ti:sapphire laser and using new, smaller, and more efficient neodymium glass amplifiers could provide the necessary pulse energy and bandwidth to achieve a petawatt. Much of the Petawatt’s early effort was devoted to further developing CPA technology. CPA was first developed to increase the power of radar systems and was discussed for use in lasers in the middle 1970s. The first successful demonstration occurred for solid-state lasers in the late 1980s at the University of Rochester. Further developments at Rochester, Lawrence Livermore, and elsewhere along with the introduction of new laser materials (e.g., Ti:sapphire) have revolutionized (Figure 3) high-power laser research. CPA is critical because laser pulses of extremely high power density (gigawatts/centimeter2, or GW/cm2) can severely damage optical components such as amplifiers, lenses, and mirrors. With CPA technology, it became possible to generate very short laser pulses with extremely high peak powers by stretching a lowenergy laser pulse more than 10,000 times its duration prior to amplification and then recompressing the pulse back to near the original duration after amplification. Because passage through the laser optics occurs when the pulse is long, there is no damage. Using this technology, the Petawatt laser begins with a broad-bandwidth, low-power pulse lasting less than0.1 picosecond in a temperature-controlled clean room in the basement of the Nova building. Instead of consisting of a single, very specific wavelength (color) produced in conventional lasers, these ultrashort pulses contain a broad spectrum. Before amplification, the short-pulse beam is sent to the pulse stretcher. Here, the pulse is stretched by using a diffraction grating to spread out the different wavelengths (colors), separating each frequency component. By passing each color through a different optical path length (the red components travel a shorter length than the

blue), the pulse is stretched in time by a factor of 30,000 to 3 nanoseconds. The pulse is then amplified more than a trillion times without damaging the laser glass as the pulse travels through a series of amplifier modules, including a portion of one arm of the Nova laser for the final amplifier stage. After amplification, the beam is then sent to the vacuum chamber 3 ¥ 11 meters long, where the pulse is compressed using a pair of diffraction gratings each 74 centimeters in diameter. By reversing the process of the stretcher (now the red components travel a longer length than the blue), the pulse is compressed down to less than half a picosecond (nearly its original duration), thereby increasing its peak power nearly 10,000 times to more than a petawatt. Such pulses must be compressed in a vacuum because the irradiance of the beam leaving the second grating is over 700 GW/cm2, far too great to pass through any material (including air) without resulting in damage. The Grating Challenge One of the most challenging tasks was the fabrication of pulse compression gratings of sufficient size, optical quality, and ability to withstand the enormous power of the Petawatt laser pulse. Said Perry, “When the project began, there wasn’t a facility in the world capable of making the required gratings, so we created one.” The diffraction gratings that are used in the Petawatt laser are nearly 1 meter in diameter, some eight times larger and twice as resistant to damage as the previous state of the art. Livermore’s successful development of diffraction grating technology for the Petawatt led to the selection of gratings for many uses on the National Ignition Facility (NIF), a 192beam laser facility planned for Livermore. Initially, achieving a petawatt of peak power was expected to require an entirely new optical component--a high-efficiency, multilayer dielectric grating. That advanced technology was developed by the Petawatt team in 1993 and 1994, an achievement recognized in 1994 with an R&D 100 Award. However, the dielectric gratings were not used in the current experiments because new metallic gratings developed by the team have proven satisfactory for petawatt pulses at 0.5-picosecond durations. These metallic gratings are simpler to manufacture than the multilayer gratings. Multilayer gratings would be required to achieve the multikilojoule pulses necessary to achieve ignition if fast-ignitor capability is added to the NIF. Interestingly, the multilayer dielectric grating technology has already produced its own spinoff. (See this and other spinoff technologies discussed in the box below.) Petawatt Spinoffs The technology developed for the Petawatt has provided many unexpected spinoffs. In particular, Lawrence Livermore’s experimental and theoretical studies of laser-induced damage, carried out in support of the Petawatt laser’s development, have created valuable new technologies. Researchers, led by Brent Stuart, using the petawatt front end made pioneering measurements of the laser damage threshold for a multitude of optical materials (crystal and glass) lasting from 0.1 picosecond to 1 nanosecond. A fundamental change in the damage mechanism is observed when the pulse length is less than approximately 20 picoseconds. This change in mechanism is accompanied by a dramatic change in the morphology of the damage site.

Figure 3: The concept of how chirped-pulse amplification and other new technologies enable the production of the petawatt (quadrillion watt) pulses.

The discovery and explanation of this difference formed the basis of a collaborative program with medical researchers on the interaction of short laser pulses with human tissue. Laser ablation of tissue (removal of tissue by its being “blown off”) has great promise in a number of therapeutic situations requiring precise material removal with minimal disturbance of the surrounding tissue. Potential applications include precision cutting (as in keratonomy), perforation (applicable to middle ear surgery), pressure release for hydroencephaly, and dental drilling. The advantage for surgery with lasers whose pulses last less than a picosecond is that the duration is far too short to transfer heat to surrounding tissue. (See the October 1995 S&TR for more on LLNL efforts to develop shortpulse lasers as safe and painless surgical tools.) The ability to cut and drill material with no heat or shock has also found important application in LLNL’s role in nuclear weapon stockpile management. Two R&D 100 Awards were earned as a result of the need to manufacture diffraction gratings to a size, precision, and resistance to optical damage never before attained. The first, earned in 1994, was the development of multilayer dielectric gratings for use in dispersing light into constituent colors, or wavelengths, for many different applications. These gratings, made of multiple layers of thin dielectric film, have much higher damage thresholds than metallic gratings and can be custom designed for narrow- or broad-bandwidth use. Besides their use in new generations of extremely high-powered lasers, they may be used in entirely new products in such areas as remote sensing and biomedical diagnostic systems. (See the September 1994 E&TR for more information.) Furthermore, the grating development laboratory and technology will be used for developing the extensive diffractive optics used throughout the final focus assembly of the planned National Ignition Facility. The technology developed to produce the multilayer and metallic gratings with extremely small features (down to 0.1 micrometer) may also give a dramatic boost to American producers of flat-panel displays. The LLNL process to laser interference lithography enables the production of large-area field-emission displays (FEDs). This display can be thinner, brighter, larger, and lighter and can consume less power than traditional active matrix liquid crystal displays. The new technology earned its inventors an R&D 100 Award in 1996 (see the October 1996 S&TR). With the grating technology in hand, the focus of the Petawatt team moved to installation of the petawatt system on the Nova laser. Numerous large-scale optical and mechanical components capable of working at extreme precision under vacuum had to be designed, fabricated, and installed. Significant modifications to the ten-beam target

bay were performed over many weekends, when the Nova laser is usually not used for target experiments. A new beamline was installed to route the beam from the Petawatt’s master oscillator room to the disk amplifier section of Nova’s beamline number 6 for final amplification. A particularly challenging task was installation of the enormous compression chamber in the target bay without disrupting the normal operation of the Nova system. With everything in place, three series of experimental shots were performed. In the first series, performed in December 1994, the Petawatt’s beam was propagated to Nova’s two-beam target bay to study CPA effects. For the second shot series, performed in March 1995, the beam was propagated into the newly constructed compression chamber to produce a short pulse length. Following the March 1995 shot series, the new injection beamline between the Petawatt’s master oscillator room and the Nova preamplifier was activated, along with the compression chamber vacuum system and a full suite of optical diagnostics. The final test series performed in May 1996 produced the record-shattering result, but not without exceptionally hard work. “We had to work 16-hour days, 7 days a week for more than a month to make sure everything was ready for the demonstration shots. It was a true team effort between the Nova engineers, operations crew, and the Petawatt project team,” recalls Perry, who furnished non-alcoholic champagne for the historic night. (See Figure 4., below left) Four Options As the Petawatt laser is now configured, the beamline from the underground master oscillator room can take one of four courses. First, it can be injected into the Nova chain to the Petawatt’s compressor chamber and used along with nine of Nova’s ten beams as a large-scale hybrid system to test the fast-ignitor concept and investigate new concepts in laser-matter interactions and plasma physics. Second, the beam can be shunted to a small room next door to the master oscillator room, where it is used for researching issues related to the use of lasers in medicine and material processing, development of plasma mirrors, and harmonic conversion to a shorter wavelength for Nova x-ray diagnostics development. Third, through early next summer, the laser can be used as the core of a 100-trillion-watt laser to study plasma physics and begin research on fast-ignitor physics. Finally, early this winter, a target chamber will be installed between the Petawatt’s compression chamber and Nova’s ten-beam chamber. It will permit the Petawatt laser to be used independently of Nova. The decision to develop a target chamber exclusively devoted to petawatt laser use, while retaining the ability to perform experiments in Nova’s ten-beam target chamber, was prompted by the high level of interest expressed by researchers at LLNL and other centers.

Figure 4: The Livermore crew after the first successful accomplishment of petawatt peak power (1,250 trillion watts) on May 23, 1996.

Building a petawatt target chamber makes good sense, says Perry, “because it will allow us to work the bugs out of the Petawatt’s focusing system and enable simple, single-beam experiments without impacting operation of the Nova chamber.” The 100-TW laser was constructed in early 1995 as a crucial stepping stone to the Petawatt. Using most of the Petawatt’s components, but not taking advantage of the full complement of Nova’s amplifiers, the 100-TW is connected to Nova’s two-beam target area. It was successfully test fired for the first time on July 31, 1995, surpassing the 120 trillion watts produced by Nova and making it the most powerful laser ever tested at the time. “The 100-TW was only a warm-up for the Petawatt,” says project engineer Greg Tietbohl, noting that the laser has been used to test some of the basic concepts and advanced components underlying the Petawatt. Laser-plasma experiments being performed on the 100-TW laser are producing data that enable the design of a more comprehensive series of experiments to test the fast-ignitor concept on the Petawatt. The 100-TW laser continues to operate as the world’s second most powerful laser, and it is now used extensively by researchers from LLNL and the international university community. The 100-TW operations will end in July 1997 because Nova’s two-beam target bay will be disassembled in order to build an optics assembly area for NIF.

Possible Key to Fast Ignition The Petawatt provides researchers with their first tools to explore the fast-ignitor fusion concept, conceived by Livermore’s Max Tabak and others in 1992. Focusing a high-power laser pulse gives rise to an extremely high density of energy, or light pressure. This light pressure can enable the laser pulse to interact with very-high-density material at the core of an imploded fusion pellet instead of being stopped by lower-density plasma in the corona. These intense pulses also generate large amounts of energetic electrons. These high-intensity phenomena form the basis of the patented fast-ignitor fusion concept. In this scheme, laser energy compresses a spherical volume of fusion fuel to high density--exactly as in the conventional approach to ICF. However, conventional ICF relies on the formation of a hot central core within the dense deuterium-tritium fuel to spark ignition. This condition is achieved by the rapid, highly symmetrical and spherical implosion of the capsule driven by pulses delivered either directly by many laser beams or indirectly by x rays. Because of the extreme requirements on symmetry and the necessity to achieve both high temperature and density in the implosion, conventional ICF requires substantial energy and precision from the laser. By contrast, the fast-ignitor concept adds two laser beams that are timed to strike the target at the moment of maximum compression. Because the Petawatt was conceived to use Nova, eight of Nova’s ten beamlines would strike the target and form a plasma. Then a 1-TW, 100-picosecond channeling beam supplied by the Petawatt laser bores through the plasma and pushes the deuterium-tritium fuel in its path toward a higher density near the core of the target. At the optimum moment, a petawatt ignitor beam propagates through the channel formed by the channeling beam, striking the high-density, preimploded core. The petawatt pulse generates hot, high-energy electrons, which instantaneously raise a small region on the periphery of the core to over 100 million degrees Celsius. The fusion burn propagates from this small volume on the edge throughout the remaining fuel before hydrodynamic disassembly of the core. The fast-ignitor technique offers, in principle, a method of reducing the energy and precision required to achieve ignition compared with conventional ICF. Perry cautions that, compared with the firm scientific foundation of conventional ICF, the fast-ignitor concept is still in its infancy because it resides in a region of untested physics. If,

however, upcoming fast-ignition tests prove successful, a petawatt laser could be added to the NIF for fast-ignitor capability at a moderate additional cost. The Petawatt’s beam would be fired to inject energy into a small region of the deuterium-tritium target capsule to initiate ignition a few billionths of a second after NIF’s beams are fired. A Petawatt-NIF combination might enable the achievement of a higher fusion energy gain than currently envisioned. A New Chapter in Physics The ultrashort pulses and extremely high irradiance of the Petawatt laser will also enable researchers to advance their understanding of laser-matter interactions and, indeed, advance understanding of the fundamental nature of energy and matter. The enormous irradiance that will be generated by the Petawatt, some 1021 W/cm2, will make possible an irradiance unlike any produced in the laboratory to date. These unprecedented laboratory conditions will be characterized by electric fields about 100 times stronger than the field that binds electrons to atomic nuclei. Such fields have the potential to trap electrons and accelerate them to high energies within just a few centimeters, instead of many kilometers as in conventional particle accelerators.

The enormous electric fields created by the Petawatt will impart enormous oscillatory (“quiver”) energy to the free electrons in the plasma. At 1021 W/cm2, the quiver energy of a free electron would be more than 10 million electron volts. The electrons would be moving at speeds approaching the speed of light and at densities never before seen in the laboratory. These plasmas will be similar to those believed to exist in many astrophysical objects. Scientists could then study conditions predicted to exist in the center of stars and surrounding celestial bodies such as black holes and brown dwarves. Additionally, high-energy photons (0.1 to 10 megaelectron volts) produced from the interaction of the petawatt pulse with highatomic-number targets offer the potential for time-resolved radiography of dense objects. The short-pulse duration, potentially small source size, and simple production of multiple pulses separated in time make this an attractive source for multiple-exposure flash x-ray radiography. The plasmas themselves can provide important information to Lawrence Livermore scientists supporting DOE’s Stockpile Stewardship and Management Program. The Petawatt laser is currently undergoing a long series of tests as it is transformed into an operational facility for target experiments. Its development is expected to continue into the next decade as LLNL scientists continue to advance the state of the art in optics and the technology of short-pulse lasers. Perry notes that several years of hard work lie ahead in exploring the fast-ignitor concept with the Petawatt. The overall goal, as it was with the development of Livermore’s first generation of lasers, is to speed the arrival of laser fusion as a source of virtually inexhaustible energy for society. Another goal, admittedly closer at hand, is to aid the nation’s Stockpile Stewardship Program. Michael Perry joined Lawrence Livermore National Laboratory as a physicist in October 1987. He is a graduate of the University of California at Berkeley with a B.S. in both nuclear engineering and chemical engineering (Summa Cum Laude, 1983), an M.S. in nuclear engineering (1984), and a Ph.D. in nuclear engineering/physics (1987). He is currently the leader of the Petawatt Laser Project and Associate Program Leader for Short-Pulse Lasers, Applications, and Technology. He has authored more than 70 professional publications.

The Radioactive Boy Scout
Teenager Achieves Nuclear Fusion At Home by Stephen Ornes Published Online March 6, 2007 In 2006 Thiago Olson joined the extremely sparse ranks of amateurs worldwide who have achieved nuclear fusion with a home apparatus. In other words, he built the business end of a hydrogen bomb in his basement. The plasma “star in a jar” — shown below — demonstrated his success. For two years, Olson researched what he would need and scrounged for parts from eBay and the hardware store. Flanges and piping? Check. High-voltage X-ray transformer? Check. Pumps, deuterium source, neutron bubble dosimeter? Check, check, check. “I have cross-country and track, so during those seasons I don’t have much time to work on it,” says Olson, a high school senior in Michigan. “It’s more of a weekend project.” Last November the machine finally delivered the hallmark of success: bubbles in the dosimeter. The bubbles indicate the presence of neutrons, a by-product of fusion—an energy-releasing process in which two hydrogen nuclei crash together and form a helium nucleus. Fusion is commonplace in stars, where hydrogen nuclei fuse in superhot plasma, but temperatures that high are hard to achieve on Earth. Still, the prospect of creating all this energy while forming only nonradioactive helium and easily controlled neutrons has made harnessing fusion one of the most sought-after and heavily funded goals in sustainable energy. Olson’s apparatus won’t work for generating commercial power because it takes more energy to run than it produces. But he has succeeded in creating a “star in a jar,” a tiny flash of hot plasma. “The temperature of the plasma is around 200 million degrees,” Olson says modestly, “several times hotter than the core of the sun.”

Robert Bussard, a nuclear physicist who has spent most of his career investigating fusion for both the government and private companies, applauds Olson’s ambition. “These kids are studying much more useful physics than what the country is spending billions on,” he says. “It causes them to think. They’re not going down the mainstream path to oblivion.” And, aside from using high voltage and emitting low-level radiation, the machine has been deemed harmless. “About a week ago, the department of health from Michigan called my principal,” Olson says. “They wanted to come over and inspect it. They did that, they were impressed, and it checked out.”

